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Official Kotici. 

defence of the REALJr ’SiGTJLATIONS. 

An Order-in-Counoil, dated 7th September, 
further amends the “ Defence of the Realm (Con- 
-olitotion) Regulations, . 1914.” The following 
iniendments in the Regulations are qrdered 
(Section 1.) Bequibement op disclostthe op 

‘ pAanOUIABS OP INVENTIONS, PROCESSES OP 

MANOPACTURE, etc., relating to W4B MATERIAL. 

After regulation 8c the following regulation 
shall be inserted : — ■ 

“ See. It shall be lawful for the Admiralty or 
Army Council or Minister of Munitions, with a 
piew to the more efBcient or increased production 
of war material, to require any persah to com- 
municate to a person nominated for that purpose 
hv the Admiralty, Army Council, or Minister of 
Munitions all such particulars as may be in his 
possession of any inveutiou, or process or method 
of manufacture, or of any article manufactured or 
proposed to be manufactured, and to furnish 
drawings, models, or plans thereof, and to explain 
and demonstrate the same to such person, in all 
or any of its uses and working ; and if any person 
fails or neglects to comply with any such require- 
ment he shall be guilty of an offence against these 
fegulatioiis ; and if the requirement is addressed 
to a company, every director, manager, or officer 
at the company who fails or neglects to comply 
with such requirement shall also be guilty of an 
oflence .against these regulations. 

“ If any person, except as authorised by the 
Admiralty or Army Council or Minister of Muni- 
lions, discloses or makes use of any information 
obtained in consequence of any requirement made 
under this regulation or communicated to him 
by the person by whom it was so obtained, he shall 
be guilty of an offence againjtothese regulations. 

“ No communication of to invention made in 
consequence of any requSihment under this 
regulation, or the use thereof by any person 
authorised under this regulation to use it, shall 
prejudice any right of the inventor or owner 
thereof subsequently to apply for or obtain a 
patent for the invention.” 


Edinburgh Section. 


Heeiivg held ai Edinburgh, on Wednesday, May 
\m, 1910 . 


PROP. JAMES WALKER IN THE CHAIR. 


SOJIE ASPECTS OP THE SYNTHESIS OF 
CAOHTCHOHC. 


BY B. D. W. LUFF, F.I.C. 

®yBthesis of c^utchouc was recorded long 
lore any very definite ideas were formulated 
constitution. Pure caoutchouc is a 
\s having the empirical formula CjH, *, 

^ weight, however, cannot be ascer- 
avt present available, owing to the 

limnio a colloid. Moreover, the number of 
P 0 nenvatives which may be obtateed is 


extremely limited and these, being chiefly amor- 
phous and almost impossible to obtain in a pure 
condition, afford very little ins^bt intx) the nature 
of the parent su&stancc. fiie most readily 
prepared w the bromide, CjEgBrj, a white amor- 
phous solid formed by treating caoutt^ouc with 
bromine in chloroform solution ; it is, however, 
almost impo^ible to obtain a specimen which 
approximates sufficiently closely to the empirical 
fomula, to be considered as pure. Perhaps the 
most interesting derivative l<? the diozonide, which 
can be prepared by passing ozone into a chloroform 
solution of caoutchouc; on evaporation a vitreous 
solid is obtained, melting at 50° C. Harries 
(Ber., 1905, 38, p. 1195) found that this had a 
molecular weight corresponding to the formula 
On nydrolysis this yields equimolecular 
proportions of iaevulinic aldehyde and loevulinic 
aldehyde peroxide, the latter subsequently breaking 
up into hevuliuic acid and hydrogen peroxide. 
Hydrochloric acid and oxides of nitrogen also 
combine with caoutchouc forming compounds 
which are more or less ill-defined and need not be 
discussed here. 

More interesting results, however, are obtained 
on'submitting caoutchouc to destructive distilla- 
tion. As far back as 1833 a patent was granted 
to Barnard for the invention of “ a solvent not 
hitherto used in the arts ” which was obtained by 
distilling rubber from an iron retort ; this oil could 
be used to dissolve caoutchouc itself, resins, fatty 
bodi^, etc^, and, moreover, could be used as an 
illuminant. The work was subsequently taken 
up on more scientific lines by various investigators, 
including Dalton, Liebig, Himly, A. Bouchardat, 
and Gregory, their results being embodied in 
various publications issued between 1835 and 
1840, but in all cases their efforts were more or 
less disiointed. 

The most systematic attempt to isolate and 
examine the various products present in _ the 
crude difltUlate was made by Greville Williams 
in 1860. He obtained (1) a liquid boiling at 37® C. 
to which he gave the name “Isoprene” — the 
molecular formula of this body was found to be 
OjH , : (2) a largo proportion of a hydrocarbon 
boiling at 170® — 173° C., which was identical 
with a body previously obtained by Himly, and 
called caoutchine — the molecular formula of this 
was O]olli6* 3.nd it may be noted that it has since 
been proved to be dipentene ; (3) a fraction 

boiling above 300“ to which he gave the name 
“Hcveene.” 


Some ycare later, in 1879, Gustave Bouchardat, 
3 on of A. Bouchardat, undertook a detailed 
invest^ation of isoprene, in the couree of which 
lie examined the action of hydrochloric acid ; he 
aoted that an addition product was formed but 
iinder cerUin conditions the action of the acid 
resulted in the formation of a solid mass, not con- 
taining chlorine, but having in fact the same per- 
centage composition as the isoprene itself. In 
describing this body he says “it possesses the 
elasticity and other properties of rubber itself. 
It is insoluble in alcohol swells up in ether and 
also in carbon bisulphide in which it dissolves after 
the fashion of natural rubber.” Moreover, he 
noted that on distillation it yielded the same hydro- 
carbons as in the case of the natural product. 

This, then, was an important step in the ^the- 
gis of caoutchouc ; in fact, in order to make this 
complete, all that was necessary was to prepare 
isoprene, a compamtively simple hydrocari^n, from 
elementary materials ; at that time the only source 
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Although Bouchardat i^ard,efl the product he 
had ohtaiaed ae identical with ttcttutal rubber, yet 
the fact that it was dagtic and behaved in asinular 
manner towards solvents did not safflce to establish 
definitely the relationship existing between them. 

Bouchardat’s results received conflnnation in 
1882 at the hands of Tilden (Chem. News, 1882, 48 , 
120) who observed the pol3nnerisation of isoprene 
when treated with nitrosyl diloride, a reagent which 
he had used in connection with work on terpenes. 
In discussing isoprene he remarked that one of the 
chief characteristics of this body was its conversion 
into true caoutchouc or indianibber when brought 
into contact with certain chemical reagents ; he 
pointed out that this was of great practical 
interest as, if isoprene could he obtained ^m 
some other and more accessible source, the 
synthetical production of rubber could be accom- 
plished. Two years later Tilden succeeded in 
obtaining isoprene by passing the vapours of 
turpentine through a hot tube, the yield, however, 
being very small in proportion to the amount 
taken •, nevertheless the solution of the problem 
at any rate from a commercial point of view 
appeared to he in sight as the initial material was 
fairly abundant and the cost not excessive. 

The outcome of the work of these two investiga- 
tors was that the caoutchouc molecule was shown 
to be formed by the union of a number of molecules 
of isoprene, i.*., it was a polymer of this body, 
and moreover this union or polymerisation oonld 
be brought about by treating the isoprene with 
suitable reagents. 

To them must be given the major share of the 
credit for laying the foundation of the numerous 
processes since suggested for preparing synthetic 
rubber. The importance of their ^servatkms 
will be apparent when we consider that tins method 
of polymerising a simple hydiocarbon is at present 
the otdy one by which the complex rubber molecule 
may be said to have been reproduced. Their 
work affords a very good illustration of the value 
of making careful note of changes occurring during 
a reaction ■, what organic chemist has not at some 
time or another succeeded in obtaining, instead 
of the crystalline solid he had hoped for, an un- 
inviting plastic mass which was promptly discarded 
as of no consequence ? However, Bouchardat 
and Tilden Bad in their favour the knowledge that 
the isoprene which they used had been obtained 
from rubber itself, so that the identity of their 
product with this body would the more readily 
suggest itself. 

Subsequently Wallach (Annalen, 1887, 238 , 
88) observed that isoprene underwent polymerisa- 
tion on exposure to light with production of a 
inbber-like mass. Tilden (Chem. News. 1892, 85 , 
2115) also drew attention to tills phenomenon and 
at the same time recorded the fact that the matbi-ial 
obtained in this manner could be vulcanised with 
sulphur in the usual way, this pointing to a close 
relationship existing between the synthetic and 
the natural material. ■ 


.Some id^ of the quantitative nature of the 
polymerisation may be gathered from the statement 
by Weber (this Journal, 1894, 13, H) to the effect 
that from .300 grms. of isoprene, after a period of 
9 months, 211 grms. of caoutchouc was obtained. 

The synthesis of isoprene and as a corollary 
that of caoutchouc was accomplished by Euler 
in 1897 (Ber., 1897, 30, 1989) and his work together 
with tot of Ipatiew (J. prakt. Chem., 1897, 55, 4) 
established the constitution of this body, showing 
it to be ^-methyldiviuyl, CHjiCfCHjI.CHiCH,. 
This supported the view entertained by Tilden 
some time previously. 

The auto-polymerisation of isoprene was con- 
firmed later by Hckles (Trans. Chem. Soc., 1910, 
97, 1086) ; in this cdse the change was not com- 
plete after upwards of three years. The product 
possessed a certain amount of elasticity but was 


not equal to Para rubber, resembling rather thu 
obtain^ from imruature trees ; the comparison 1 
inay be noted, was based on unvulcanised sanmi’i' 
Pickles, furthermore,' prepared derivatives wju 
the aid of bromine and oxides of nitrogen, in ^.1 
case obtaining bodies apparently identical with 
those resultiig from the employment of ruitcS 
rubber. . 

The nature of the polymerisation of the simnl 
isoprene molecule to the caoutchouc complex ia! 
also discussed by this worker, whose views aw 
as nearly as possible in accordance with obserres 
facts. The union of the CjHj groups is held to |> 
a chemical one, caoutchouc being represented by y 
chain of an indefinite number of these units cini 
uected at the ends to form a ring. ThiB conceptinn 
which is perhaps the simplest of the many nrt 
forward, has been contested by Harries and others 
but in the meantime may ho accepted as it doei 
not involve the assumption of molecular ag,,,,? 
gation of an unnecessanly vague character. 

With the synthesis of isoprene in 1897, the 
problem of the synthetic production of caoutchouc 
at least from an academic point of view, could 
regarded as solved. For some thne, however, no 
serious attempt was made to put it on a satisfactory 
commercial basis. ^ 


_ One of the first methods which attracted atten- 
tion was that suggested by Heinemann in 1997 
which consisted in passing a mixture of acetylene' 
ethylene, and methyl chloride through a hot tube 
when isoprene should result. 

C,H,-fC!,^,-fCH,Ci=CH,;C(Cna).CH:CH,-hna, 

This reaction, however plausible it might seem, 
did not appear to take place as desired, with the 
result that the method was abandoned ; it le 
interesting, however, as being the first instance in 
which ^ industrial concern nad endeavoured to 
make the synthesis a commercial success. 

Auothgr type of process which at this time 
received treatment at the hands of a number of 
workers was that in which, following the line* 
indicated by Tilden, turMntine was siibniitled t> 
“ cracking ” processes. TTiis line of work, which nt 
first sight seemed fairly promising, was ultimately 
abandoned as supplies of the initial material were 
becoming somewhat limited and the tendency 
was for prices to rise ; in any cose, the yield of 
isoprene was never satisfactory. 

In 1009, owing no doubt to the rapid rise in 
the pricopf rubber, the problem was {^backed in a 
systematic manner in tliis country b^a group «f 
chemists which included among others Perm. 
Fernbach. Weizmann, and Matthews ; in Germany, 
too, the Bayer and the Badisehe Companies had 
taken the matter up and from this time onward an 
enormous number of processes have been outlined 
which, at any rate, may be said to be alive with 
possibilities. 


To give anything like a detailed account ot theso 
would be outside the scope of this paper, hat it 
will Fufflee to give types illustrative of the varied 
ways by which the desired end may be attained. 
It must be clearly understcMid, however, that Ihf! 
instances quoted are merely by way of illnstratiufi 
and in no way to be considered as likely to lead to 
better results than could be obtained in the case of 
most other methods. 

In 1884 Tilden suggested that not only isoprene 
but its homologues should be capable of 
merisation in a similar manner. This was indew 
found to be the case, as subsequent inve'stigat^rs 
showed that many unsaturated hydrocarbo^ 
containing conjugated douwe bonds exhibited 
this property, the products thus formeil varvin? 
from resinous masses to rubber-like 
Chief among them, may be mentioned liutadien 
(or erythrene), CH, : CH.CH : CHa, and dimetliy; 
butadiene, CH.j C(CH8).C(CHa) : CH*. 
surprising then to find these compoftnds 
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the 


basis of methods for obtaimng synthetic caout- 

*^^Ia^^nsidering the materials available, as the 
tarting points for suggests syntheses, it would 
hf as well to Qonflne our attention to those of which 
the supply is abundant. Among these 

ooal tar at once suggests itself, and indeed a process 
P been worked out starting from »*cresol. 
This is first reduced by the Sabatier method, the 
Product oxidised to ^-methyladipic acid, and by 
elimination of the carboxyl groups, together 
with two atoms of hydrc^en, isoprene is obtained. 
Tti a similar manner, starting with phenol, buta- 
diene can be prepared ; the number of stages 
necessary to complete the reaction, however, 
renders the process of little value. 

The low-boiling fractions obtained in petroleum 
distillation have also been suggested as the 
starting points for obtaimng isoprene. The normal 
aod iso-pentanes which are present are converted 
into dihalogen derivatives and from these two 
molecules of HCl eliminated. The chief difficulty 
in processes of this type is in arriving at the 
desired dihalogenide and many methods have 
been suggested with a view to surmounting this 
obstacle. 

From starch isoprene may be prepared in a 
variety of ways ; most noteworthy is the method 
described by’ Perkin (this Journal, 1912, 621) 
which consists in bringing about fermentation in 
such a manner that amyl alcohols are produced 
in much greater proportion than Is usually the 
case ; these are converted into dichloro-deriva- 
tives and two molecules of HCl split off by means 
of soda-lime, isoprene being thus produced. 
Butadiene can he prepared in a aunilar inaniier 
from butyl alcohol. 

I’rom starch again ethyl alcohol may be 
obtained, and according to Ostromyslenski (this 
.Toiimal, 1916, 69) if this is passed along with a 
little air over heated copper gauze a proportion 
of the alcohol is oxidised to acetaldehyde ; the 
mixture of aldehyde and alcohol is then pas.scd 
over heated alumina whereupon water is elim- 
inated and butadiene produced. 

OHj.CHO -bCHj.CHjOH-^ 

CHs:CH.CH:CH2 1-2H20. 
Tliis process is certainly suggestive and appeals 
to one by its very simplicity, but the success; 
will naturally depend on the yield of butadiene 
as a general rule pyrogenetic reactions of this 
type do n# take place in one direction only. It is 
worthy of^note that Ostromyslenski ^loc. cil.) 
has quite recently published a series of papers 
dealing with new methods for preparing these 
iiydrocarbons ; these are remarkable if for nothing 
else than the exhaustive consideration which he 
has given to the subject, as an instance of which 
may he cited one paper in which he describes no 
less than 29 new methods for preparing butadiene. 

('ellulose ha.s alto been suggested as raw material 
for preparii^ isoprene ; a method lias recently 
been u'orked out for obtaining laevulinic acid in 
considerable quantity by simmitting sawdust 
to the -hydrolytic action of dilute acids under 
pressure. With the aid of phosphorus tri- 
-■^idphide the acid .so obtained is converte<l into 
methylthiophene and by passing this over heated 
copper along with a stream of hydrog^^n, i.soprene 
‘Stormed, HjS being eliminated. 

’^ese instances then may be taken as typical 
w the many processes put forward as being likely 
lead io the commercial preparation of isoprene 
• nd other closely rented bodies. 

. production of the necessary unsaturated 
yelroearbon is however merely the first stage in 
®)^^^h.esis of caoutchouc, the next step being 
oring about polymerisation by some means, 
outset it was generally recognised that 
■ gents hit^^rto employed in experiments on a 


laboratory scale did .'not give at all satisfactory 
yields of rubber and thel^^d for a more efficient 
method was evident. Gne of the most promisir^ 
was that proposed by Harries in 1910 (this 
Journal, 1910, 502) which consisted in heating 
isoprene in a sealed tube with glacial acetic acid ; 
subsequently the same worker announced that 
better results could be obtained by the use of 
sodium, the polymerisation to caoutchouc taking 
place abn(wt quantitatively in the cold. Curiously 
enough this same agent had already been patented 
in tlm country by Matthews and Strange, the 
former having made the discovery in 1910 ; the 
patent however had not been disclosed, so that 
evidently it was an instance of diberent investi- 
gators arriving at the same result independently 
of each other. Harries prepared and described 
two series of rubbers resulting from the poly- 
merisation of butediene, isoprene, etc., on the 
one hand with sodium as the condensing agent, 
arid on the other hand using acetic acid. The 
products obtained by the use of sodium, although 
re.sembling rubber in so far as their physical 
properties were concerned, did not behave simi- 
larly when submitted to chemical treatment. 
The acetic acid products presented a closer 
analogy from a chemical standpoint but were 
inferior physically. 

It is interesting to note in passing that Greville 
Williams in 1800 distilled liis isoprene over sodium, 
but most probably the two bodies would not be 
left in contact for any considerable time, at any 
rate not long enough for any appreciable poly- 
merisation to take place. 

Without venturing to give any definite opinion 
as to the future developments in connection with 
the many processes hitherto evolved for pro- 
ducing syntiietic rubber, the present position 
may be put biicfly as foUows: — 

There is no doubt that caoutchouc-like bodias 
have been prepared by means similar to those 
outlined above ; as to whether these can bo 
regarded as tnie caoutchouc is a matter of doubt. 
It will be understood that on account of the 
colloidal nature of this body the question cannot 
be settled by determining such physical character- 
istics as would serve to identify a crystalline 
solid such as camphor. In the ca^ of a body 
s\ich as the latter the specific probities which 
render it of interest can be directly attributed 
to a well defined molecular structure, the repro- 
duction of which by whatever means ensures 
possession of these properties. In the case of 
caoutchouc, however, this cannot be brought 
about with certainty. Indeed, many of the pro- 
posed methods do not purport to give a product 
chemically identical with the natural material. 
In the ca.se of the polymerisation of butadiene 
it is manifestly impossible to obtain a 
body having an empirical formula OsHg, although 
physically the I'esiilting mass is perliaps the 
most satisfactory of any obtained up to the 
pre.sent. 

Harries (this Journal, 1912, p. 733) holds tin* 

. view that caoutchouc obtained fiom isoprene with 
I the aid of acetic acid is identical with that occur- 
1 ling in nature, basing this assertion on a stud\' 

! of the ozonides. 1'hat derived from the synthetic 
[ material is said to give on liydrolysis Issvulinic acid 
I and laovuiinic aldehyde only, the reaction pro- 
I ceediiig with the same velocity as in the case 
I of tlie natural derivative. On the other hand 
! Steimniig (tliis Joiirnal, 1914, p. 268)_dissents from 
5 this opinion, the results of his experiments on the 
hvdrolysis leading him to the conclusion that 
i there is present, in addition, a^ body produced 
I liy the asyimnetrio polynieri^ition of isoprene. 
i llatTies how'ever maintains his original attitude 
I and attributes Stciinmig's results to the use of 
j impuiH‘ isoprimc. 
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The synthetic caoutchoiic obtained by i^oly- 
meiising isoprene in the presence of sodium, 
however, is not identical with tho natv^ product 
as neither leevulmio acid nor Ijevulinic aldehyde 
is formed on sabmitting the ozonide to hydrolysis. 

It might be urged that the chemical character- 
istics are of relatively little importance if the 
material fulfils all the needs of the manufacturer, 
and this is undoubtedly the correct view to take, 
tip to the present, however, the quantities of 
synthetic rubber produced have been so small 
as not to admit of a comparison being made with 
the nat\iral material on anything like a satis- 
factory scale. The rubber manufacturer knows 
too well that a substance which might truthfully 
be called a “tough elastic mass” or “caoutchouc- 
like body ” need not necessarily be as good in 
every way as the product of the plantations in the 
East. 

A glance through one or two specifications to 
which various rubber articles must conform 
would quickly convince the reader that a product 
destined to replace caoutchouc for all purposes 
must possess properties of a very varied character. 

Even if a synthetic body were obtained which j 
could be said to compare favourably with the 
natural article, the price would obviously become i 
a determining factor in the chance of success ; 
it is here that an industrial process would 
encounter almost insuperable difficulties. At the 
time when chemists b^an to turn their attention 
towards synthetic rubber the price of this com- ‘ 
modity was abnormally high, reaching as much 
as 12s. 6d. per lb. in 1910. Since then, however, 
there has been a steady faU, reaching as low as 
2s. 4d. per lb. in 1915. This is accounted for by 
the plantations coining into bearing, the products 
thereof occupying a very prominent place in the 
world’s mareets. The recent growth of the 
plantation industry, and the very different con- 
ditions which a synthetic product has now to face 
compared with those obtaining in quite recent 
years, can be seen at a glance from the following 
tables J — 

Plantations — area under rubber. 

Ceylon. Malaya. 

l&Ol . . . . 2,r,00 acres nil 

I&IS . . . . 230,000 „ 021,821 acres 

Tons of plantation rubber exported. 

Ceylon. Mabya. 

1904 .. .. 35 tons nil 

1912 . . . . 0,097 „ 18,956 tons 

World’s supply of plantation rubber. 

1912 28,500 tons 

1916 98,000 „ 

The rapid strides whicli have been made in the 
cultivation of rubber will thus be evident, and as 
there is every prospect of the yields increasing 
for some time to come this is bound tn leact on 
the price, and it is generally assumed that tmless 
a synthetic product can be ^ut on the market 
at about Is. 3d. lb. there is little hope of the 
natmal material being superseded. 

As chemists, perhaps, it would be gratifying to 
know that another tnumph had been won in the 
industrial field, but whatever the outcome may be, 
it is well to remember that the chief factor militating 
against success is the result of scientific enei^ 
expended in other directions, that is to say, in 
raisii^ the product of the plantation to the highest 
pitch of perfection. 


SOME NOTES ON THE RAW MATERIALS 
USED BY THE RUBBER MANUFACTURER. 

BY B. P. PORRITT, M.SC., P.I.C. 

The many varied applications which have been 
found for rubber in tie arts may be attributed 
in the first place to the remarkable alteration in 


ite physical properties which occurs when tiiig 
substance is mixed with sulphur and heated, and 
seconiRy to the further modifications which can 
be effected by the incorporation of various 
and organic substances. The first process ig 
known as “vulcanisation” and the second as 
“ compoundir^.” *' 

Were it not for the discovery and development 
of thi^e processes the rubber industry would never 
have reached its present importance, and, instead 
of uses innumeraole, the technical application of 
rubber would probably have been limited to tho 
manufacture of waterproof garments and similar 
goods. 

First of all, rubber iisdf, and the changes it 
undergoes when treated with sulphur and vul- 
canising agents, may be conridered, and subse- 
quently some of the other ingredients which are 
added by the manufacturer in order further to 
modify the physical and other properties of his 
products will be dealt with briefly. 

Raw rubber is often far from a clean substance 
when it reaches the manufacturer, and usually 
requires washing and drying prior to use. The 
moisture and impurities removed by this process 
have been known on occasion to amount to as 
much as 60% for some dirty varieties of wild 
Airican rubber, but the average for the supplies 
of uncultivated raw material would be nearer 
half this figure. 

Owing to the rapid development of the planta* 
tion industry many inferior types of wild rubber 
have dropped out of the market, and in place of 
the almost endless variety available some eight 
years ago, the manufacturer of to-day is mainly 
concerned with the various grades of wild Para 
and cultivated Hevea rubber, for which the com- 
bined washing and drying Josses are about 20% 
and 1% respectively. 

This change in the supply of the primary raw 
material obviously represents a very important 
simplification for the rubber manufacturer, both 
from the point of view of purchasing and imi* 
fonnity of factory running. 

Even after washing and drying, good quality 
rubber is not a chemically pure substance, since it 
still contains, besides caoutchouc, a small quantity 
of resin, some nitrogenous and other organic 
substances, together with a small amount of 
mineral matter. For instance, an average sample 
of plantation sheet, after washing and air drying 
for four weeks, will contain abou|p 94-5% of 
caoutchouc, the difference being made up iiy 
about 0*25% of moisture, 0-25% of asli, 2-5% 
resins, and about 2-5% insoluble nitrogenous and 
other organic impurities. 

In addition to the variations which exist in the 
amounts of the non-caoutchouc constituents 
present, it is found that the caoutchouc in different 
rubbers is itself not always identical in phvaical 
properties, and in dealing with different varietie!? 
of nibber considerable variation will be found in 
the resistance to oxidation, the temperature of 
softening, the viscosity of solutions, and the 
amount of mechanical working reqmred in pre- 
paring the material for factory use. Such varia- 
tions must be attributed to the f^t that caoutchouc 
is a colloid. 

Exposure to light, mechanical working, heating, 
etc., considerably modify the properties of raw 
rubber without any corresponding chemical chanp 
being detectable,* and, owin^ to the inapplicability 
of any of the usual tests which serve as criteria ot 
purity for crystalline oiganic compounds, it 
impossible to determine whether clicrnicali) 
purified caoutchouc is a simple substance or a 
mixture. It is interesting to notice in this ejO' 
nection that almost every worker in this field has 
experienced diflflculty in preparing- purified uiatena^ 


♦Harrieg, Aimalen, 1911, 313 , 167. 
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/pee from oxygen, and that Caspari,* by meana of 
Tjetroleum ether, has serrated the caoutchouc 
wild and cultivated Hevea into two varieties, 
differing in their physical properties and behaviour 
towards solvents. 

Those unfamiliar with the rubber industry 
might be inclined to ask why the manufacturer is 
satisfied generally merely to remove the gross 
mechanical inmurities without further chemical 
pyrilication. The^ removal of the resins and 
iiitrogenous constituents representing the chief 
impurities would, however, be an exceedingly 
difficult operation on the technical scale, and 
would in addition result in an inferior product. 
The fonner constituent is found to enhance 
greatly the resistance of the caoutchouc to oxida- 
tion, to which under certain conditions it is some- 
what prone,t and moreover appears to play a con- 
siderable part in the process of vulcanisation, 
litharge in its absence being inoperative as an 
accelerator. It has for some time been known 
that the nitrogenous constituents also facilitate 
vulcanisation, hut these substances have recently 
attracted increased^ attention as a resulff of some 
investigations carried out by the Laboratory of 
the Agricultural Department of the Federated 
Malay States, J which would indicate that the 
variation in the rate of vulcanisation, which 
constitutes the chief defect of the plantation 
rubber, is probably to be attributed to irregular 
changes which take place in these protoid con- 
stituents in consequence of variations in the 
process of separating and drying the coagulum 
from the latex. The fact, however, remains that 
rubber, and plantation rubber in particular, 
cannot be r^arded as fulMing at present one of 
the essentials of an ideal raw material in that it is 
not uniform in quality. Variation in vulcanisa- 
tion properties, which is the chief defect-, will 
iaeritably result in variations in strength under 
the conditions of uniform treatment necessary 
during the manufacture of rubber goods on a 
laige scale, when it is evidently impracticable to 
modify the conditions of vulcanisation to suit 
each individual consigimenb of rubber. Technical 
experience would indicate, moreover, that the 
cultivated product is somewhat inferior to Para 
rabber for the preparation of solutions, and also 
in its resistance to the repeated application of 
stresses such as are experienced by articles such 
as catapult cord. Investigations which have as 
object the production of a uniform plantation 
product am beset with both scientific and geo- 
graphical difficulties, due to the complexity of 
the problems involved and the wide separation of 
the producer and consumer. Recent publications, 
however, manifest substantial progress towards 
this goal, lliey testify, moreover, that those 
responsible for the future of one of our youngest 
and most successful commercial enterprises, which 
in the course of a few years has made the Briti.sh 
Empire the largest rubber producer in the world, 
are fully alive to the necessity for continuous 
progress and the need for scientific research.f 

At the same time co-ordination between the 
^veral agencies responsible for research in this 
field, with the elimination of jealousy and over- 
lapping, is evideirfly desirable if rapid progress is 
w be made in the production of the uniform 
plantation product so important in the interests 

the consumer. 

The remarkable changes which are effected in 
I’he properties of rubber by the addition of sulphur 
fiiUd heating can now be considered. 

If two mixtures, the one containing about 96% 
Of rubber and 5 % of sulphur, the other 05 % and 
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respectively, are heated in steam, the former 
for about 2^ — 3 hours at 50 lb. pr^ure and the 
latter for a considerably loiter period at a h^her 
pressure, striking changes be found to have 
taken place in their physical qualities, and they 
will b^des present a marked contrast in appear- 
ance. The sample with the low sulphur content 
on commrison with the untreated material will 
be found to be little altered in appearance, but 
enormously improved in strength and resilience. 

Further, it will have become insoluble at ordinary 
temperatures in the usual solvents for rubber, and 
a proportion of tlie added sulphur will be found 
to have become firmly combined with the caout- 
chouc. The second sample wiU have been trans- 
formed into a hard, jet black material, totally 
diifei^nt in its properties from the original yellow 
plastic mixture of rubber and sulphur. 

These examples illustrate the two distinct 
branch^ of rubber manufacture — “ soft rubber ” 
and “ hard rubber.” The lalter is known also as 
“ vyUcanite ” or “ ebonite,” and the process by 
which these changes are effected . is termed 
“ vulcanisation” or “ curing.” The formation of 
“ hard rubber ” can be explained by the assumj^ 
tion that an addition compound (CjHgSlx is 
formed by the unsaturated caoutchouc and the 
sulphur. This empirical fomula corresponds to 
a combined sulphur content of 32 %♦ which is in 
accordance with observed facts. ‘TOether other 
molecular changes accompany this reaction it is 
impossible to determine in the absence of informa- 
tion r^farding the molecular weights and con- 
stitutions of the initial and final products. 

The nature of “soft cured” rubber is less 
readily explained, and in spite of a considerable 
amount of ^earch work duiing recent years, it 
is stiU a sublet of discussion. 

Satisfactory vulcanisation may be effected by 
the combination of from 1-5 to 4*5% of sulphur, 
depending on the natiue of the other ingredients 
present ; these figures do not correspond with the 
formation of any definite caoutchouc-sulphur 
compound, though it cannot be assumed that the 
sulphur has combined uniformly, and possibly 
there may be present varying quantities of a 
definite caoutchouc-sulphur compound or com- 
pounds dissolved in unchanged caoutchouc. If 
vulcanised rubber consists of such a mixture its 
resolution into the several constituents has not 
as yet beeu effected. It would seem probable 
that, in addition to the combination of sulphur, 
some polymerisation change may take place in the 
caoutchouc with the formation of a substance of 
higher molecular aggregation insoluble in solvents. 

The polymerising action of sodium on isoprene 
and buta^ene is interesting in this connection ; 
but it is noteworthy that vulcaoised rubber “ de- 
polymerised ” dui*ing the process of ” reclaiming ” 
docs not become soluble once more in solvents. 

The remarkable effect produced by this small 
addition of sulphur was discovered by Goodyear 
in 1839. It is therefore surprising to find that, in 
1916, sulphur is still almost exclusively employed 
for the piirpose of vulcanisation. 

No satisfactory explanation has as yet been 
advanced to. account for this proj^rty, possessed 
apparently by sulphur alone of the dements, or 
for the fact that this action can be accelerate by 
the presence of litharge and basic substances^ and 
that, in the absence of litharge, a certain amount 
of pressure seems necessary for the action to take 
place satisfactorily. 

At various times compounds, such as hypo- 
chlorites, iodine, and poly^phides, have been pro- 
posed as vulcanising agents, but have found at the 
most only limited technical application. 

According to the latest suggestion of this kind 
a large number of aromatic nitro-compounds are 
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efficient, substitutes for sulphur in the process of 
vulcanisation.* 

Tt has been found that dinitrobenzene, one of the 
substances named, is quite inoperative as a vul- 
canising agent, t and simultaneous work in this 
laboratory t employing pure l-methyl-2.4.6-tri- 
nitrobenzene coruirms the foregoing observation ; 
this latter substance acts neither as a vulcaniser 
nor an accelerator, but rather as an oxidisii^ 
agent, the rabber being markedly deteriorated on 
heating when appreciable quantities of the nitio- 
compound arc admixed. 

Apait from sulphur one substance only, and 
that a sulphur compotjnd, has found general 
application for the purpose of vulcanisation, the 
use of sulphur monochloride at ordinary tempera- 
tures for this purpose having been patented by 
Parkes in 1846, The vulcanisation of rubber may, 
therefore, he effected by one of two general methods 
—the “ hot cure ” process, in which sulphur and 
heat ai'G the agents, and the “ cold cure ” process 
just mentioned. 

There are three modifications of the former 
method in general use. 

(1) The “ steam heat ” process can be used for 
textile and other goods on which the rubber coating 
is comparatively thin, the material being suitably 
piotected from* the deposition of moisture and 
subjected to the action of steam under pressure. 
The tendency of the uncombined sulphur to 
effloresce or “ bloom up” on the surface renders 
this process inapplicable when brightly coloured 
goods are desired. A modification of this method 
has been described recently in which the heating is 
carried out in an indift'eront gas under pressuro.§ 

(2) The ” dry heat ” pioccss als<» employed for 
lightly nibbored arti<-ks, especially slmes, dilfer.s 
from the previous instance in vulranisation being 
effected at ordinary pi-essuro in laige hot-air 
chambeis lieatod by steam pipe's. The pre.sonc (5 
of lithaige in addition to sulphur is essential to 
tJie .success of this proce.ss and, owing (x> the conse- 
quent formation of lead sulphide, article's vulcanised 
in this way are always black. The open heating, 
however, results in the volatilisat ion of the greater 
part of the free sulphur, so tliat a permanent dead 
black finish is secui'ed. 

(3) The “press cure” pi'ocess is employed for 
liisavy articles, such as buffers and motor tyres, 
which are vulcanised in moulds placed in heated 
hydraulic presses. 

The “ cold cure ” process is rapid and results in 
a material possessii^ a soft velvety finish. It 
permits the production of brilliantly pigmented 
articles which will not “ bloom ” but which are 
generally somewhat deficient in permanence. 
This method, which is suitable only for lightly 
coated goods, can be carried out either by dipping 
in a dilute solution of sulphur chloride in carbon 
bisulphide or by exposure to the vapour in a large 
chamber. Whichever method is used, an after- 
treatment with ammonia must follow to neutralise 
any g^cid formed by the action of moisture on the 
excess sulphur chloride. 

Incorrect vulcanisation probably is responsible 
for as much trouble in the factory as is caused by 
inferior or defective raw materials. Not only will 
It result in defective physical qualities, but the 
material will be liable to oxidise or ” perish ” in 
the course of a few weeks, if the treatment has 
been unduly severe. 

The conditions and duration of heating to ensure 
satisfactory vulcanisation will depend upon the 
nature of the ingredients and the proportion of 
each in the mixing. It is therefore of the utmost 
importance that the rubber manufacturer should 

* OBtcomysleDsld, this J., 1916, 59. 

i Stevens. Le Caoutchouc et la Outta Percha, 1916, 8660. 

The author In confunctloa with Ur. W. G. Uartla. 

ZfidU Bubher World, 1916, 181. 


employ uniform raw materials, and should 8 ul>nii|- 
all factory mixings to careful physical tests in 
labom.tory in order to determine the correct 
conditions of vulcanisation, judged by strength 
and durability, before undertaBng the niami- 
laclure of goods for sale. 

The many other fillers employed by maim, 
facturers, a^rt from rubber and sulphur, remain 
for brief consideration. These sometimes aie 
spoken of as “ drugs ” in the trade. I'his 
metaphor is very appropriate since they atv 
materials which, while valuable in skilled hands 
may become deleterious when misapplied. It has 
been said,* “ If it had never occurred to any ono 
to mix extraneous substances with rubber, it ig 
safe to say that the industry as we know it would 
be inconceivable ; rubber manufacture would 
have expanded perhaps in volume, but hardly iu 
scope, beyond its boundaries of pre-vulcanisation 
times. In unvulcanised rubber we have one 
material, in soft cured rubber a second, and in 
ebonite a third ; but by admitting compounding 
ingredients we gain innumerable new materials. 
Moreover, the lowering of .prices thus achieved 
has done much to widen the market for rubber 
goods.” 

In making such additions, the manufacturer 
may have any of the following objects in view : - 
( 1 ) xMechanical properties, such as stiffness, tough- 
ness, etc. ( 2 ) Chemical or physical properties, for 
example, indifference to acids and dieloctric 
resistance. (3) Colour. (4) Duration of vulcani- 
sation. (5) Cost. These “compounding” in- 
gredients may be divided into two classes, organic 
substances such as reclaimed rubber, inibbcT 
substitute, and bitumen ; and mineral compounds 
for example, zinc: oxide, barytes, and whiling. 

It is iinnecessai'y to consider exhaustively Uk} 
merits and defects of the many different find's 
employed by lubber manufacturers, and it will 
sullicc to refer to some of the more important. 
It might be mentioned in passing, however, that 
compounds of copper appear to exert a highly 
prejudicial influence on the durability of riibl)(?i' 
goods, and must be avoided carefully for this 
rcason-t A “ uurc ” vulcanised rubber, on account 
of its extensibility and softness, would bo un- 
suitable for many purposes involving abrasion or 
compression. It is therefore necessary to incor- 
porate a suitable proportion of mineral matter 
when rubber is needed for mechanical uses, and 
zinc oxide and magnesia are the fillers generally 
favoured by manufacturers for this purpose. 
The conditions to be satisfied by an eraser are in 
direct contrast to the foregoing requirements, and, 
instead of being tough and resistant to abrasion, 
the material must be flexible and friable. These 
qualities can be secured by the emplojnnent of a 
lai^e proportion of “ white rubber substitute,” pre- 
pared by acting on rape oil with sulphur mono- 
chloride. This, when the goods are dark in colour, 
can be replaced by a “ brown substitute ’ ’ resultii^ 
from the action of sulphur on vegetable oil at a 
high temperature. 

The choice of pigments for the production of 
coloured articles depends to a considerable extent 
on the method of vulcanisation selected. 

When vulcanisation by heat is necessary the 
number of pigments which are at the same time 
cheap and permanent is somewhat limited, the 
ones geneiuUy used being antimony sulphide, 
yellow arsenic sulphide, zinc chromate, green 
oxide of chromium, ultramarine, and lamp-black. 
The cold cure process permits a selection being 
made from a much wider range of coloui’s, in- 
cluding many brilliant permanent dyes and 
pigments. 

• Caapari, “ India Bubber laboratory Practice, ” p. 37- 

t Thomaon and Lewla, this J., 1691, 712. 

Dewar, tUf 7., 1891, 7t 
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The question of accelerators for the hot vulcani- 
srttieu process may now be considered. These 
are important for three reasons. In the first 
place, their use ensures a larger output from the 
vulcanising plant, or permits the employment of 
Icwer temperatures ; secondly, they provide a I 
means whereby the correct '^canisation con- ! 
ditions of two different mixings used in con- i 
ninction may be made identical, as,ifor example, ; 
the tube and cover of a hose, and finally by their j 
use the addition of sulphur may be somewhat 
reduced with a view to minimising “ blooming.” 
Lithaige is the most effective of these substances, 
l)u6 lime, m^nesia, and certain basic oiganic 
(•(luipounds * possess the same property in a lesser 
degree, and can be employed when colour or 
otlier considerations render the use of lithsige 
inadmissible. 

The production of satisfactory rubber goods at ! 
moderate prices for the many purposes which do ; 
uot require high mechanical strength has been | 
greatly assisted oy the discovery and development j 
of the acid and alkali processes for reclaiming . 
waste rubber. By means of reduction to a fine : 
fjtate of division and chemical treatment followed . 
liy washing, it is found possible to remove the ! 
textile impurities generally present in rubber ; 
waste. The cleaned material can subsequently 
lie restoi'cd to a plastic condition by heating in 
steam under pressure, and the product may after i 
drying be employed either partially or whoUy to 
replace rubber in mixings, which can be vulcanised . 
in tlie usual manner. i 

It is noteworthy that up to the present all the ‘ 
VHcions processes having as their object the 
removal of combined sulphur and the regeneration 
Ilf the caoutchouc in a soluble form have met 
with no success, since the combined sulphur : 
appears to be retained tenaciously. Reclaimed 
rubber, therefore, prepared from vulcanised waste, 
Mill be insoluble in rubber solvents, and will : 
contain unchanged the gi-eater proportion of the 
'U’iginal fillers, since the methods of preparation ' 
have as object merely the restoration of plasticity. | 

This necessarily superficial sketch of the 
tiiateriala used by the rubber manufacturer would : 
be incomplete without reference to the la^e ; 
amounts of textiles which are used in conjunction ; 
M'it-h rubber in such articles as motor and cycle 
tyres, hose, waterproofs, and the like. Such 
fabrics, usually cotton, must possess the requisite 
strength, be unaffected by vulcanisation, and be 
free from any dressing likely to affect the dura- 
bility of the rubber. 

From what has gone before it will he clear that 
the successful manufacture of rubber goods 
depends on tbe observance of three conditions, 
namely, uniform supplies, suitable mixings, and 
correct vulcanisation. Failure on the part of the 
manufacturer to comply with any of these 
essentials is certain to result sooner or lat-er in 
serious trouble, which may be either iramediato 
or appear after the goods have been distributed 
to the consumer. 

An efficient chemical and physical laboratory 
must therefore be r^arded as an essential in a 
rubber works. The preparation of suitable mix- 
ings and the physical testing necessary to asceiiain 
the correct conditions of vulcanisation will demand 
a special seotiotL in the department equipped with 
a miniature factory milling and vulcanising plant, 
together with all the necessary testing machines 
for rubber and textiles. 

The chemical uniformity of the supplies of raw 
materials and the investigation of problems in the 
factory requiring scientific assistance may be 
left for attention to the chemical section of the 
works laboratory. 


It will remain nevertheless for the research 
chemist to raise the manufactui’e of rubber from 
a somewhat empiiical operation, however well 
controlled it may be by physical and chemical 
tosts, to one which is based on scientific principles. 
The problems presented by colloid chemistry are 
difficult of solution and the progress is slow ; but 
until the constitution of rubber and the mechanism 
of the vulcanisation process are more clearly 
imderstood the rubber industry cannot be said to 
be on a sound scientific basis. 


Communieation, 


THE DETERIORATION OP LEATHER USED 
IN GAS METERS. 

BY M. C. LAMB. 

In the early part of 1913 the author was con- 
sulted by the South Metropolitan Gas Company, 
and at their request commenced a somewhat 
elaborate and len^hy investigation with the view 
to elucidate the cause or causes which were 
responsible for the lupid deterioration of the 
leather employed in the construction of gas meters. 

The author now places on record the results of 
this investigation, so far as it has progressed, as a 
contribution to the ^eral discussion on the im- 
portant subject of ‘‘^c Life of Gas Meters " ; a 
preliminary report of a Joint Committee appointed 
by the Institution of Gas Engineers and the 
Society of British Gas Industries has recently 
been published (see this J., 1916, 824). 

Ab is well known to gas engineers there has, 
of recent years, been a gradually iniTeasing 
tendency on the part of gas meteiB to require 
repairing on account of either partial or complete 
breakdown of the mechanism of the diaphragm 
used as a measuring instrument for the amount of 
gas passing, thus interfering ^vith the correct 
recording of the quantity of gas consumed. 

The major ^rtion of the complaints were appar- 
ently traceable to the leather used, either in the 
form of a complete diaphragm, or perhaps more 
generally used ro form Ihe connecting bellows of 
two diaphragms made of tin plate, the leather 
having apparently undergone some form of de- 
terioration, thereby losing its necessary property 
of providing a gas-tight medium. 

leather requirementa . — The hitherto recog- 
nised requirements of the meter manufacturer, as 
understood by those three or four firms of leather 
manufacturers specialising in the manufacture of 
“ Meter leathers,” may be summarised a.s follows: — 

(1 ) Tlic leather, with one exception, that general 
usage has demanded has been the so-cailcd 
“ J^ersian ” sheepskin, a native-tanned East India 
sheepskin. The selection of this particular class 
of skin was no doubt due to the fact that this 
leather, on account of its close texture and compact 
fibre stmeture, was less liable to porosity, andhence 
was considei-ed more suitable for the purpose than 
domestic sheepskins, which possess a more open tex- 
tuix} and porous character, and are naturally greasy. 

(2) The leather, when dressed, must be supple, 

be free fiom excessive natural fat, and free from 
stretch; it is a necessary stipulation that the 
sldns should be specially selected for freedom from 
holes. ■* 

(3) The substance of the leather is to a great 
extent determined by the size of the diaphragm 
upon which it is intended to be used — tmn sub- 
stance skins, e.g., 0-4 to 0-5 mm. for B-li^bt meters, 
to from 10 to 1-5 mm. for the larger sizes. 

(4) In the majority of cases the meter manu- 
facturer stipulates that the grain of the leather 
should be removed by buffing, the object of tlus 
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apparently being to make it softer and to Increase 
its power of absorbing the oil and grapliite mixture 
us^ as a flniaViing dressing ; the otiffliig produces 
a surface which is capable of retaining a greater 
proportion of the dressing than is the case when 
the grain has not been so removed. 

(5) The exception mentioned above (1), so far 
as the author is aware, only refers to one par- 
ticular meter manufacturer in Great Britain, and 
is therefore in the nature of an individual experi- 
ment. The leather used is a split sheepskin of 
British tannage, known as a skiver, i.e., the ^in side 
of a sheepskm; it is of thin substance, has little 
tensUe strength, and is liable, unless extreme care 
is taken in the selection, to be entirely unsuitable 
on accomit of its tendency to possess natural 
perforations Imown as “ pinholes,” due to the 
natural growth of the skiu. It has been steted 
to be satisfactory in use, but in the author’s opinion 
it is not suitable for general adoption on account 
of its somewhat irregular ph^cal character and 
its low tensile atren^h, though the latter factor 
does uot play so im^rtant a part as one might 
anticipate without a mil knowledge of the internal 
working of the meter leather when in use, and its 
method of attachment. The fact of its employ- 
ment is interesting, however, as sho^mg that, 
with the one exception, every British meter 
manufacturer has adhered to the use of the E.I. 
sheepskin, and though this was not considered 
satisfactory, particularly during recent years, 
apparently no other kind of leather has been t^ted 
with the object of finding a better substitute, or 
the experimeute have resulted in failure 

General investiffalwn of caueea of deierioraiiwu — 
The investigations of the author were in the first 
place directed to the leathers employ^ and their 
condition after being in use for varying periods, 
as ascertained by examining the leather and 
diaphragms removed from a very considerable 
number of meters of many makes, returned to 
the repair shop of the South Metropolitan Gas 
Company. 

This examination revealed the fact that in 
almost every instance the perforation of the 
meter leather was in the majority of cases 
examined in a line drawn parallel to the 
periphery of the metallic diaphragm to which the 
leather was attached, the extent of the perforation 
varying from J inch to, in a great many cases, 
five or six inches. The leather, on examination 
after having been freed from the remains of the 
graphite and oil dressing, whilst being sound and 
uuafiected in the centre of the leather strip, was 
hard and perished where it had come in direct 
contact with either the metallic band fastening 
the leather to the diaphr^m, or with the dia- 
phragm itself. In every case examined, the 
feather where it had pei^ed aud become hard 
was also ^scoloured, and was in the majority of 
cases practically black. In one or two instances 
a narrow strip of leather l^d been placed in direct 
contact with the metal diaphragm, and under 
meter leather, to act as a cushion when the meter 
leather was fixed by hemp cord or string ; this 
strip of leather, which was protected from direct 
contact with the gas, had, in every case examined, 
become completely perished. 

Subsequent analytical investi^tious showed that 
at the points mentioned the deterioration of the 
leather had undoubtedly been caused by iron, 
which had converted the tannin into a tannate of 
iron ; 'this, by continuous oxidation and reduction, 
made the leather hard and caused it to disin- 
tegrate and perish. The amount of iron found 
was in some examples as great as 0-3% (Fe). 

Me^iods of attachment of diaphragms. — Atten- 
tion was next paid to the various methods of 
attaching the leather to the diaphragpis as adopted 
by the various makers. These consisted of either 
(a) attachment by means of steel bands, most 


commonly covered to protect the band, either with 
linen tape or leather, or (b) attachment with 
several coila of hemp cord drawn t%htly roim^ 
the edge of the metal diaphragm, a cushion belov 
m^e of a thin strip of leather as stated above, tc 
produce a tight joint. 

In the few cases examined where the metal band 
was covert with leather, it was found that the 
leather in contact with the metal band bad aim 
entirely perished and become black and brittle. 

The author ascertained that some manufacturers, 
with a view to the production of a tight joint, used 
various adhesives to embed the leather when the 
band was tightened up, so as to close up and make 
gas-tight any small crevices or openings that might 
otherwise result. A number of these were ei* 
amin^, e.g.^ flour paste, mixtures of resin and 
tallow, paraffin wax and tallow, and buck tallow. 
A sample of flour paste examined was found to 
contain an appreciable percentage of alum. Such 
a mixture must be unhesitatingly condemned, 
owing to the free sulphuric acid liberated it dis- 
solves the metallic band and thereby hastens bho 
deterioration of the leather bv transference of the 
resulting iron salt to the leatner. 

A mixture of ordinary tallow having, as is usual, 
a high “ acid value,” due to the condition of 
randdity, must also be condemned for the purpose. 
Mixtures containing resin are also unsuitable. 

The most suitable materials for the puipose, 
in the opinion of the author, if it is considered 
necessary to embed the leather in this way, are 
either paraffin wax, rendered sufficiently plastic by 
mitring with a small quantity of vaseline, op pure 
buck tallow, which must not possess a Mgh acid 
value. 

One of the earliest changes made in the repair 
shop of the South Metropoliten Gas Co., and which 
has since been retained after some three years’ 
experience, was the substitution of an aluminium 
band for the steel band attachment. The employ- 
ment of an embedding agent has been discontinued, 
as being unnecessary when the fitting was carefully 
performed. 

It is of the utmost importance that the leather 
should be quite dry before it is fixed to the meter, 
and the stock of leather should be stored in a dry 
atmosphere ; otherwise the moisture in the 
leather will quickly cause pitting of the tinned 
surface of the metal diaphragm at the points of 
contoct with the leather, with consequent exposure 
of the iron surface. 

OU used in dressing. — Samples of the oil used 
by the meter manufacturers fop mixing with 
graphite to produce a leather dressing were ex- 
amined. Almond oil has long been employed for 
this purpose and has peculiarly suitable properties. 

The oil used for the manufacture of the dressing 
should be a non-volatile, non-drying oil, and must 
remain liquid at low temperatu^ ; it must also 
be an oil which does not become rancid and has a 
low “acid value.” 

Almond oil possesses all these properties. Other 
suitable oils fulfilling the necessary qimlifications 
are peach kernel oil and apricot kernel oil ; th^e 
are often used to adulterate almond oil, being 
cheaper, but for the purpose under review they 
are just as suitable. 

Siilphonated oils are quite unsuitable either for 
use in the making of the graphite dressing or in 
the treatment of the leather. 

It has been stated that manufacturers of meters 
in the United States do not employ any oil dressing 
in the leathers used. The advantage of the 
drassing as a protective coverit^ against nny 
injurious chemical impurities of the gas is obvioiu 
if reasonable care is taken that the oil used is the 
most suitable obtainable. The graphite acts as 
a filling agent, closing up the interstices of the 
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fibred* and tends to produce a more perfect gas- 
tight medium. The use of petroleum jelly (vase- 
line) to replace almond oil has not been adopted, 
but it awears to the author to possess advantages 
that render it particularly suitable, I 

Experiments with meter itq^ids.—Several samples i 
of the liquid condensate from a number of gas , 
meters were examined. A number of sarnies , 
were found to contain small amounts of ammonia 
a,iid ammonium salts, compounds of cyanogen, 
and a fairly high percentage of inorganic non- 
volatile salts was found, and salts of iron 
and tin were present in comparatively laige 
amounts. To ascertain the effect of the con- 
densate on meter leathers, samples of different 
leathers were immersed in samples of liquids re- 
moved from meters in which the original leathers 
had been adversely affected. The results obtained 
were of a n^ative character ; in every case the 
condensate had no appreciable effect when used as 
above, though the experiments were prolonged 
over six months. 

An interesting experiment, which threw some 
light on the causes of deterioration, consisted of 
binding strips of leather round pieces of the 
metallic band used for attaching the meter leather 
to the di^hragm, and immersing these in meter 
liquids. The leather in every case, whether the 
steel band was protected or not with linen strips, 
was deteriorated and rendered brittle ; the de- 
terioration at those parts in contact with the 
metal was most pronounced, but also extended 
but to a lesser degree to those portions which were 
not in direct contact. 

This experiment conflnns to an appreciable 
extent the deduction formed on examination of a 
large number of leathers that had been removed 
from meters and which had probably perished, as 
mentioned above, owing to the corrosive action of 
the acid and ammonia constituents of the gas on 
the metal band. 

New leathers for gas meters . — Experiments were 
made with several leathers of different tannage to 
those ordinarily employed as mentioned above. 
Leathers of v^etable tann? 4 ?e are particularly 
susceptible to deterioration bv the action of acid 
fumes and of alkaline gases ; leathers tanned with 
mineral tannage agents are not so injuriously 
affected. In the l^ht of this fact meter leathers 
were prepared of chrome tannage, also alum 
tannage, and semi-chrome tannage, which latter 
coiKis^d of a v^etable tanned East India (Persian) 
sheepskin from which the greater portion of the 
original vegetable tannage had been removed by 
treatment with weak alJ^lme salts, and replaced 
by retanning with basic chromium sulphate or 
chloride. 

Leathers of these three different tannages were 
placed in meters, and to obtain a result as quickly 
as possible several meters were fixed in various 
parts of the South Metropolitan Gas Works where 
they were continuously in service ; some few 
meters fitted with the experimental leathers were 
also placed on the ordinary circuit. At varying 
periods some of the meters were .disconnected and 
the. contents examined. 

Alum tanned leather . — ^The alum tanned leather 
Underwent considerable deterioration, and after a 
short period became hard and possessed the 
appearance of being imdertanned, probably owing 
to the action of the ammoniacal gases. Pluvious 
experiments, made by immersing the leather for 
a lengthy period in meter liquids, had indicate 
the unsuitability of the leather, the luet^ liquid 
being found to possess a solvent action upon the 
tannage. 

Chrome tanned leather . — On the other hand it 
Was found that the sample of chrome tanned 
leather was quite unaffected, remaining soft and 
^pple and apparently in as good a condition as 
when first eaxefosed in the meter. 


Semi-chrome leather . — The behaviour of a well' 
chromed semi-chrome leather, so far aa could be 
ascertained by the somew^t severe testa to which 
the samples of leather were subjected, was equally 
encouraging as the fully chrome tanned leather. 
Samples removed from the test meters after two 
years* trial showed no signs of deterioration what' 
ever. 

Samples of both the chrome and semi-chrome 
leathern were analysed before and after the ex- 
I>eriment, The results of the chemical tests 
showed practically no change in the leather, as 
given below : — 



Chrome leather. 

Semi-chrome leather. 

1 

Before. After. 

Before. 

After. 

Mineral .... 

Cliromic oxide . . 

per cent. 
5-7 1 

3-0 

8^9 

per cent. , 
3-25 ' 

2*1 

per cent. 
3-3 

2-15 


The following tensile strength tests were made : — 
Chrome leather. Senxi-chrome leather. 

UeaD of 4 teats of atripa i inch wide by Z inches long. 

Before treatment. After. Before. After. 

21-4 20-7 2i« 21-5 

A careful comparative microscopical examination 
of sections of each of the leather.? showed that the 
samples had undergone no deterioration of the 
leather fibres. 

In view of the fact that the experiments had 
showi, so far as could be ascertained in the limited 
time over which the tests had been made, that 
the semi-chrome East India tanned leather was 
undoubtedly superior to the ordina^ East India 
(Persian) in general use, it was decided to adopt 
this leather provisionally for general repair work 
and in the manufacture of meters constructed by 
the South Metropolitan Gas Company. 

The following specification was eventually 
adopted with a view to obtaining from various con- 
tractors a leather that contained a sufficient chrome 
content to ensure that tlie leather had been 
properly retamicd with the basic chromic salt, and 
having in view the most suitable treatment for 
the purpose of providing a leather that the experi- 
ments indicated to be the most promising. 

Specification for ike supply of leather intended for 
use in gas meters, 

Semi-chrams East India (“ Persian ”) Sheep. 

Material. 

1. The skins are to be dressed from a good 
quality East Indian. tanned “ Persian ” sheepskin 
of naturally “ dry ” tannage. 

2. The goods to be selected of as near as possible 
the requisite substance in the cnist condition^ in 
Older to avoid the necessity of materiallv reducing 
the substance by shaving all over the skin. 

3. The goods to be reasonably free from grain 
defects and “tick’* and from flaying defects; the 
the skins to be free from holes. 

Dressing. 

1. The skins to be prepared by lightly stripping 
with borax, washing, and retanning with basic 
chromium sulphate or basic chromiTun chloride in 
sufficient quantity to give the required chromium 
content jpven below (2), 

2. The leather to contain 2*0% to 2-5®4 of 
cliromic oxide on the dry weight of fini.shed 
leather. 

3. The leather to be neutralised after retanning. 

4. The fat-liquoring to be done with neatefoot 
oil and neutru soda soap, using an amount 
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(‘.quivaleufc to 3% oU md 2% soap on the dry 

finished leather. , « a i t i.*i 

5, The leather to be slaked, fluffed, and lightly 
huffed on tlie grain side, except when expresdy 
stipulated that buffing is not to be done. 

6. The goods to be soft full supple leather, and 
free from any inclination to hardness. 

One of the advantages in favour of the adoption 
of this leather was that it could be supplied by any 
firm of leather dressers ordinarily engaged in the 
ilressing and finishing of East India tannages. 

Subsequent experience has inclined towards the 
adoption of real chrome leather made from a 
dome^ic or New Zealand lamb skin, for use upon 
the smaller size meters, but retaining the semi- 
chrome tanned East India sheep for larger size 
meters. Real chrome leather in the majority of 
cases was found to be too soft and inclined to 
bagginess when employed upon large size meters, 
a defect which is conducive to incorrect registration. 
Semi-chrome E.I. sheep of 1 to 2 inm. thickness 
poss^ses, when properly dress^, the right amount 
of suppleness without any inclination to be so soft 
as to be liable to sag when used as the bellows of 
the meter. ^ .... 

The specification which has been pi-ovisioiially 
adopted for real chrome lamb leather is as 
follows 

Chrome Lealher. 

Material. 

1. The skins to be tanned from a domestic 
lamb skin or New Zealand pickled lamb pelt of 
good quality, of fi to 8 square feet area. 

2. The goods to be specially select-e<l for freedom 
from cockle, and be reasonably free from bulrher 
cuts, holes, and other defects. 

8. The skins to >)e selected of as near as possible 
the required substance in order to avoid the 
necessity of shaving. 

Tann(t(jc and Drasiwj. 

1 . Iho goods to be tanned by the chrome piocc^ss, 
and to contain a minimum of 3 % chromic oxide, 
calculated on the dry (degreased) finished leather. 

2. The goods after tanning to be neutralised 
and afterwards fat-liq\iored with a minimum of 
2 % neatsfoot oil and 1 % soda soap on the dry 
finished leather weight. 

3. No glycerine or other substance of a hygro- 
scopic nature to be applied to the goods. 

4. The goods to be staked, strained, and fluffed 
on the flesh side, and delivered in the original 
iindyed blue colour. 

5. The skins to be supple, fully tanned, well 
nourished leather, and to be free from any ten- 
dency to hardness. 

It is extremely 8atisfacjx)ry to report that since 
the adoption of the semi-chrome leather for use 
upon all meters of the South Metropolitan Gas 
Company, which change was made on the author^s 
suggestion as far back as July 1913, not one meter 
fitted with these leathers has been received by the 
repair shop for renewal of the leather, and in all 
the numerous cases which have been examined, 
incliidii^ the original experiment and tests made 
on meters in continuous service, no deterioration 
of the leather has been observable. 

ViTiilst the author does not claim that the 
substitution of the two leathers above referred to 
is the final answer to the question under discussion, 
the practical result shows that the adoption is 
at any rate one step in the right direction. 

The resistance of chrome leather (and of leather 
semi-chromed to such a degree that it possesses 
practically the whole of the essential properties of 
the full chiome product) to the action of small 
tracM of acid, and of alkaline gaeee, was thoroughly 


investigated by the author some years ^ 50 ,* 
continuation of the investigations of the special 
Society of Arts Committee on the Deterioration of 
Leathers for Bookbinding, published in 1901. 

It is also now a well known fact that the life uf 
chrome tanned belting leathers used for \\iq 
transmif^un of power in chemical and other works, 
where they are subjected to various chemical gases, 
is much greater than is the case with ordinary 
vegetable tanned leather, and also longer than is 
the case of the majority of cotton and other fibi e 
belts. 

In the recent report, t made by Dr, Lessing to 
the Joint Committee representing the Society df 
British Gas Industries and the Institution of (las 
Engineers, reference has been made to the in- 
vestigations of the Society of Arts Committee 
on the Det-erioration of Bookbinding Leathers, 
referred to above, 

Dr. Lessing gives details of analyses of 21 
samples of leathers used for diaphragms in which 
the percentage of acid (in terms of sulphuric acid) 
varied from 0-64% to 1-37% in leathers that bu{ 
not been used. These results are entirely contra- 
dictory to the author’s experience. 

As above referred to, the ordinary meter leatliei's 
are made from sheepskins tanned in East India, 
chiefly by native tanners in a comparatively small 
way of business. The term “ Persian ” applied to 
these goods does not indicate the source of origin, 
and is only a trade description that originated inan>' 
years ago, when an importer having discovered 
these goods in India was desirous of eliminating 
competition for their purchase, and in order to 
mislead his trade rivals called them i’ersiaji sheep- 
skins, whi<h resulted in keeping the source of 
supply secret for some time 5 the original route 
for IDilst Indian shipping was by way of the Persian 
Gulf. 

No mineral acid is used by the native tanner in 
the manufacture of these goods, and in a lengthy 
experience of these goods tne author has not knou n 
a single case where the leather has been found to 
contain sulphuric or other mineral acid in thu 
original condition as imported. 

The author can also vouch for the fact that thfi 
three principal leather manufacturers specialising 
in the maniifacture of leather for meter dia- 
phragms do not use sulphuric acid in the dressing 
of these particular goods. The use of sulphuriu 
acid for clearing and improving the ground colour 
of Ea.st Indian and other tannages preparatory to 
dyeing bright and fancy .shades of colour, was 
quite common before the investigation of the 
Society of Arts Committee, and resulted in the 
rapid deterioration of these leathers when used for 
bookbinding ; this practice has now ceased upon 
these leathern, following the report in question. 
It has never been common in the case of meter 
leathers. 

With reference to the statement made in Dr. 
Lessing’s report that the presence of decomposil ion 
products of leather was found in the non-volatile 
residues obtained from meter liquids, from which 
he infers that there has been solvent action of the 
ga.s and meter liquids upon the leather diaphragnn 
the author would point out that some Bmall 
amount of leather substance is invariably present 
in all meter liquids. This: does not necessarily 
originate by reason of any solvent action of the 
gases or the meter liquid, but is often due to the 
Fact that the leather on account of its having been 
subjected to mechanical attrition on both sides on 
an emery wheel, has a fine velvety nap surface, 
and if not carefully brushed before being cut up* 
introduces a quantity of leather dust into the 
meter which sul)8equently finds its way into the 
meter liquid. The samples of meter liquids 

* J. Boo. I>yen uA CoL. 1906, 14 , 100 1 thU 3., 1906, 820. 
tSMtUi/., 1916, lU. 
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examined by the author have had, as above stated, 
little solvent action upon pieces of leather that 
have been immersed in them for long periods. 

The above results of the investigation are not 
considered by the author to bo final, but, as stated 
ill the opening paragraph, to be a contribution to 
tlie discussion on the subject. Further experi- 
niental work is in process, and the author hopes 
to be able to communicate any interesting results 
dealing with this important industrial problem, 
in due course. 

Tbe author desires to take this opportunity of 
expressing his thanks to the Chairman of the 
.South Metropolitan Gas Company (Dr. Carpenter) 
for granting him permission to pubUsh the results 
of his investigations. 

Leathorsellers’ Technical College, 

Tower Bridge Road, 
London, S.E. 
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AmyHEHH TO THK CHEMICAL .SECTION. 

Bi’ PROFESSOR 0. O. HKNOFKSO.N, D.SC., LL.D., F.R.S., 
President of the Section. 

(Abstract.) 

The period which has elapsed since 1885 lias 
witnessed remarkable progress in every branch of 
pure and applied chemistry. Whilst tlio study of 
the compounds of carbon has been pui-sued with 
unflagging energy and Siicccss. it has no lo/iger so 
largely monopolised the activities of investigatoi-s. 
Interest in the other elements, which had been to 
some extent neglected on account of the fascina- 
tions of carbon, fias been revived with the happiest 
resiilt-s. 

The more purely scientific side of our science can 
claim no monopoly in progress, for applied 
chemistry, in every department, has likewise ml- 
vanced with giant strides, mainly of course through 
the application of the results of scientific research 
to industrial purp<)ses. Many of the more striking 
results in the field of modern chemical indu.stry 
have been obtained by advantage of the 

powers we now possess to carry out operations 
economically both at very high and at very low 
temperatures, and by the employment on the 
manufacturing scale of electrolytic and catalytic 
methods of production. Thanks largely to the 
invention of the dynamo, the technologist is now 
able to utilise electrical energy both for the pro- 
duction of high temperatures in the different types 
of electric furnace and for electrolytic processes of 
the most varied description. Among the opera- 
tions carried out with the help of the electric 
furnace may be mentioned the manufacture of 
graphite, silicon, and phosphorus ; of chromium 
and other metals ; of carbides, silicides, and 
nitrides ; and the smelting and refining of iron and j 
steel. Calcium carbide claims a prominent place 
in the list, in the first place because of the ease 
with which it yields acetylene, which is not only 
used as an illuminant, and, in the oxy-acetyicne 
burner, as a means of producing a temperature so 
nigh that the cuttir^ and welding of steel is now 
a comparatively simple matter, but also promises 
to serve as the starting-point for the industrial 
synth^is of acetaldehyde and many other valuable 
organic compounds. Moreover, calcium carbide 
IS readily converted in the electric furnace into 
calcium cyanamide, which is employed as an 
^mclent fertUisar in place of Bodium nitrate or \ 


ammonium sulphate, and as a source of ammonia 
and of alkali cyanides. Among the silicides car- 
Ixinindum is increasingly used as an abrasive and 
a refractory material, and calcium silicide, which 
IS now a commercial product, forms a constituent 
of some blasting explosives. The Serpek process 
for the preparation of alumina and ammonia, l)y 
of aluminium nitride from bauxite 
in the electric furnace and its subsequent decom- 
position by caustic soda, should also be mentioned. 
Further, the electric furnace has made possible the 
manufacture of silica apparatus of all kinds, both 
for the laboratory and the works, and of alunduin 
ware, also used for operations at high temperature. 
Finally, the liist .step in the manufacture of nitric 
acid and of nitrites' from air, now in operation on 
a very lai^e scale, is the combustion of nitrogen in 
the electric arc. 

In other industrial operations the high tempera- 
ture which is necessary is obtained by the help of 
the oxy-hydrogen or the oxy -acetylene flame, the 
former beiug used, amongst other pui-poses, in a 
small but I believe profitable industry, the manu- 
facture of synthetic rubies, sapphires, and spinels. 
Also, within a comparatively recent period, advan- 
tage has been taken of the characteristic properties 
of aluminium, now obtainable at a moderate price, 
ill the various operations classed under the heading 
ahimino-theriny, the most important being the 
reduction of refractory metallic oxides, although, of 
course, thermite is useful for the production of 
high tenipciatures locally. 

The modern methods of liqucfving gases, wdiich 
; have been developed witliin tlic period under 
; review, Iia\ e remlcred possible research work of 
I absorbing interest on 1 he effect of very low tempera- 
[ tures on tlic properties and chemical activity of 
I niauy substances, and have l)eBn applied,' for 
I iiistAiicc, iu separating from one anotlier the 
I membei“s of the argon family, and in obtaining 
i ozone in a state of praidical purity. Moreover, 
I industrial applications of the.Sf! methods are not 
lacking, amongst which I may mention the separa- 
tion of niti'ogen and oxygen ftx^m au‘, and of 
hydrogen from water-gas — processes width have 
helped to make those elements available for 
economic use on the large scale. 

Electrolytic methods are now extensively em- 
ployed in the manufacture of both inorganic and 
j oi^^anic substances, and older processes are being 
' displaced by these modern rivals in steadily in- 
creasing number. It is sufficient to refer to the 
preparation of sodium, magnesium, calcium, and 
aluminium, by electrolysis of fused compounds of 
these metals ; the refining of iron, copper, silver, 
and gold ; the extraction of gold and nickel from 
solution ; the recovery of tin from waste tin-plate ; 
the preparation of caustic alkalis (and simultane- 
ously of chlorine), of hypochlorites, chlorates, and 
perchlorates, of hydrosulphites, of permanganates 
and ferricyanides, of persulphates and percar- 
bonates ; the regeneration of chromic acid from 
chromium salts ; the preparation of hydrogen and 
oxygen. As regards organic compounds, we find 
chiefly in use electrolytic methods of reduction, 
which are specially effective in the case of manv 
nitro compounds, and of oxidation, as for instance 
the conversion of anthracene into anthraquinone. 
At the same time a number of other compounds, 
for example iodoform, are also prepared electro- 
lytically. 

Within recent years there have been great 
advances in the application of catalytic methods 
to industrial purposes. Some processes of this 
class have, of course, been in use lor a considerable 
time, for example the Deacon chlorine process and 
the contact method for the manufacture of 
sulphuric acid, whilst the preparation of phthalic 
anhydride (largely used in the synthesis of indigo 
and other dyeOTuns), by the oxidation of naphtha- 
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lene with sulphuric acid with the assistance of 
mercuric sulphate as catalyst, is no novelty. More 
recent are the contact methods of obtaining 
ammonia by the direct combination of nitrogen 
and hydrogen, and of oxidising ammonia to nitric 
acii — both of which are said to be in operation on 
a very large scale in Germany. The catalytic 
action of metals, particularly nickel and copper, 
is utilised in processes of hydrogenation — for 
example, the hardening of fats, and of dehydro- 
genation, as in the preparation of acetaldehyde 
From alcohol, and such metallic oxides as alumina 
and thoria can be used for processes of dehydration 
— c.j?., the preparation of ethylene or of ether from 
alcohol. Other catalysts employed in industrial 
processes are titanous chloride in electrolytic re- 
ductions and cerous sulphate in electrolytic oxi- 
dations of carbon compounds, gelatin in the 
preparation of hydrazine from ammonia, sodium 
in the synthesis of rubber, etc. 

Other advances in manufacturing chemistry in- 
clude the preparation of a number of the rarer 
elements and their compounds, which were hardly 
known thirty years ago, but which now find com- 
mercial applications. Included in this category 
arc titanium, vanadium, tungsten, and tantahim, 
now used in metalllirgy or for electric-lamp fila- 
ments ; thoria and ceria in the form of mantles 
fop incandescent lamps ; pyrophoric alloys of 
cerium and other metals 5 zirconia, which appears 
to be a most valuable refractory material ; and 
compounds of radium and of mesothorium, for 
medical use as well as for research. Hydrogen, 
together with oxygen and nitrogen, are in demand 
for synthetic purposes, and the first also for 
Hghter-than-air craft. Ozone is considerably used 
for sterilising water and as an oxidising agent, lor 
example in the preparation of vanillin from isocu- 
genol, and hydrogen peroxide, now obtainable very 
pure in concentrated solution, and the peroxides 
of a number of the metals are also utilised in many 
different ways. The per-acids — perboric, per- 
carbonic, and persulphuric — or their salts are 
employed for oxidising and bleaching purposes, 
and sodium hydrosulphite is much in demand as a 
reducing agent— c.j?., in dyeing with indigo. 
Ilydroxylamine and hydrazine are used in con- 
siderable quantity, and the manufacture of cyanides 
by one or other of the modern methods has become 
quite an important industry, mainly owing to the 
use of the alkali salts in the cyanide process of gold 
extraction. Tho-se remarkable compounds the 
metallic carbonyls have been investigated, and 
nickel carbonyl is employed on the conunercial 
scale in the extraction of the metal. Fine chemicals 
for analysis and research are now supplied, as a 
matter of course, in a state of purity rarely attained 
a quarter of a century ago. 

In the organic chemical industry similar con- 
tinued progress is to be noted. Accessions are 
constantly being made to the already enormous 
list of synthetic dyes, not only by the addition of 
new members to existing groups, but also by the 
discovery of entirely new classes of tinctorial 
compounds ; natural indigo seems doomed to share 
the fate of alizarin from madder, and to be ousted 
by synthetic indigo, of which, moreover, a number 
of useful derivatives are also made. Synthetic 
drugs of all kinds — antipyrine and phenacetin, 
sulphonal and veronal, novocain and /3-eucaine, 
salol and aspirin, piperazine and adrenaline, atoxyl 
and salvarsan — are produced in large quantities, as 
also are many synthetic perfumes and flavouring 
materials, such as ionoue, heliotropine, and vanillin. 
Cellulose in the form of artificial silk is much u.s^ 
as a new textile material, synthetic camphor is on 
the market, synthetic rubber is said to be produced 
in considerable quantity ; and the manufacture of 
materials for photographic work and of organic 
compounds for research purposes is no small part 


of the industry’. However, it would serve no 
useful purpose to extend this catalogue, wliici, 
might be done almost indefinitely. 

British chemists are entitled to r^rd with 
satisfaction the part which they have taken in the 
development of scientific chemistry during the last 
thi^ decades, as in the past, but with respect to 
the progress of industrial chemistrj^ it must be 
regretfully admitted that, except in isolated cases 
we have failed to keep pace with our competitor?] 
Consider a single example. jUthough there stili 
remain in South America considerable deposits of 
sodium nitrate which can be wqrked at a profit, it 
is clear that sooner or later other sources of nitric 
acid must be made available. The synthetic p^j. 
ductioo of nitric acid from the air is now a com- 
mercial success ; several dlllerenb processes are 
in operation abroad, and Germany Is reported to 
be quite independent of outside supplies. Electrical 
eueigy, upon the cost of which the success of the 
process largely depends, can be produced in this 
country at least as cheaply as in Germany, and yet 
we have done nothing in the matter, unless we 
count as something the appointment of a com- 
mifctee to consider pc»ssibilities. This case is only 
too typical of many others. A number- of dilTerenl 
causes have contributed to bring about this state 
of affairs, and the responsibility for it is assigned 
by some to the Government, by others to the 
chemical manufacturers, and by still others to the 
wfessors of chemistry. 1 think, however, it will 
e generally admitted that the root of the matter 
is to be found in the general ignorance of and 
indifference to the methods and results of scientific; 
work which characterises the people of this 
country. 

I believe that a brighter day is dawning, and 
that, ii only we rise to the occasion now, chemistry 
in this country will attain the positmn of import- 
ance which is its due. The Government has 
taken a most significant step in advance 
by appointing an Advisory Council for Scientific 
and Industrial Research and providing ii^ with 
funds (see this J., 1915, 783; 1916, iM, 012). 

The adoption by the Government of the recom- 
mendations made by a Sub-Committee of the 
Advisory Committee to the Board of Trade on 
Commercial Intelligence (see this J., 1910. 279) 
would go far to establish British chemical industry 
on a secure basis, and would undoubtedly lead to 
the expansion of already existing branches and 
the esteblishmont of new ones. ^Meanwhile, the 
Australian Govermneht has set an example which 
might be followed with great advantage, and their 
admirable scheme (this J., 1916, 440) is more 
comprehensive and more geneious than that of our 
Government, but it could be rivalled without much 
difTiculty. We already possess an important asset 
in the National Physical Laborat«)ry, and there 
now exists the Advisory Council with its extensive 
pow'ers and duties. What is lacking in our scheme, 
so far as chemistry is concerned, could be made 
good, firstly, by providing the Advisory Council 
with much larger funds, and, secondly, by the 
establLshment of a National Chemical laboratory — 
an institute for research in pure and applied 
chemi.stry — or by assisting the development of 
research d^artments in our universities and 
technical colfeges (as is now being done in America), 
or, better still, by moving in both directions. 

It has been su^csted by Dr. Forster that the 
.State could render assistance to chemical industry 
in another way, namely, by the formation of a 
Chemical Intelligence Department of the Board of 
Trade, which should be concerned with technical, 
commercial, and educational questions bearing 
upon the industry (see this J., 1915, .763, 

This proposal, which has been widely discussed and 
on the wnole very favourably received by chemists, 
has much to recommend it. Tlie principal objec- 
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Uons which ^ve been mised are based upon the 
fear t^fc the proposed Department, however 

be at the start 

would soon be so helplessly gauged and bound 
doira by departmental ^ Lpe fs to becomrol 
little or no ^rvice. This danger, however, could 
'^y the institution of 
“ Conimittee, representative of 

and elecl^ by the Societies concerned with the 
dilfemnt branches of chemistry, which would k^n 
closely touch with the Chemical IntelligS 

on the other, and w^ch would act as adviser 3 
the permanent scientific staff of tlie Denarbncnf 
There is I fear Uttle chance of sectog DrfpoSt 
proposal earned mto effect unless aU the SocS 
concerned move actively and unitedly in tlm 
matter ; they must do the pioneer work and must 
subimt a dehmto scheme to the Government if 
the desired result is to be attained. In the not 
improbable contingency that the Board of Trade 
will declme to toke action, I trust that the .sch™ 
for the estabhstoent of an Information Burrau- 
on hnro similar to hut somewhat less wide-reaXng 
than those which I have just indicated— whief 
has been under the careful consideration ol the 
Council of the Society of Chemical Industry wul 
be v^rously prosecuted. Difficulties, chiefly 
financial, stand in the way, but these are not im 
.superable, especially if the sympatliy and support 
the Government can be enhsted. ''"PI"”' 
miYs m rn conditions and methods which have 
ruled m the past are greatly altered it is hardly 
possible to hope that the future prospects ol 
chemical mdustry wiU be bright; it is e^ntialtSt 
the representatives of the industry should organise 
them^yes m their own interest and co-oSS 
k co^on enemy. More than evS 

IS this the case when, as we are informed, three 
different groups of German producers of dyes 
drugs, and fine chemicals, who owu seven Imge 
* combination with^a 
capital of more than £11,000,000, and with other 
assets of very great value in the shape of scientific 
technical, and financial efficiency.^ Hence it is 
eininently satisfactory to be able to record the 
active pro^s of a movement, orginated by the 
themicat Society, which has culminated in tlie 
formation of an Association of British Chemical 
.Ilaniffacturcrs (see this J., iOlO, 501). The main 
objects of the Association are to piomote co- 

terem“ to ^ii*^** chemicil manufac- 

urers , to act as a medium for placing before tbe 
bu-vernment and Government officials (.he views 
1 manufacturers upon mattera affecting tlie 
hemical mdustpr ; to develop technical oiglnisa- 
tion and promote mdustrial research ; to keen in 
to'f Pr"e”®s "I chemical knowledge 

ti ^.*^cihtete the development of new British 
industries and the extension ol existing ones ; and ! 
to encourage the sympathetic association cf 

^nd I 

Needier to sav, the progress of this important 
movement wfll be assisted by everyone wffio is ■ 
mterested, either directly or indirectly, in the i 
Ji^eltare of our chemical Industry, and, moreover, 
lie support of the scientific societies wiU not be I 
^ conference con- : 
wfj *’^® and Council of the Boyal I 

^ciety a Conjoint Board ol Scientific Societies I 
fni! constituted, for the furtherance of the ' 
offowing objects Promoting the co-operation of 
mobe mterested in pure or applied science ; supplv- 
ing a means whereby scientific opinion may find 
expression on matters relating to science, 
dustry, and education ; taking such action as 
promote the application of 
indastnes and to the service of the 
whins' -' , .‘t’ae'issing scientific questions in 
"“icn mtemational co-operation seems advisable. 


HEHDEBSON-ADD RESS to the BBmSH ASSOCIATION. 
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In an Address given to the Society of Chemical 
industry last year (this J., 1915, 747), I indicated 
another way in which chemical manufacturers can 
help themselves and at the same time promote the 
n of cliemistry in this country. In the 

United Stotts of America individual manufacturers, 
or associations of manufacturers, have shown 
themselves ready to take up the scheme originated 
by the late Professor Duncan for the institution of 
industrial research scholarships tenable at the 
umveraities or technical colleges, and the results 
obtemed after ten years* experience of the working 
ot this practical method of promoting co-operation 

• science and industry have more than 
justihed the anticipations of its originator. The 
scheme IS worthy of adoption on many grounds, of 
which the chief are that it provides dehmte subjects 
for techmeal research to young chemists qualified 
for such work, that it usually leads to positions in 
factories for chemists who iiave proved their 
capacity through the work done while holding 
^holarships, and that it reacts for good on the pro- 
fe^ion generally, by bringing about that more 
mt^ate intercourse between teachers and manu- 
facturers which is so much to be desired. 

Ti’*u the recent foundation of the 

i Vt • ^ Chair of researcli in pure chemistry 

• ‘J® Umversitv of Pittsburgh is extremely 
significant, for it shows that even in such a purely 
industrial coramnnity as Pittsburgh it is recog- 
ni^d that the most pressing need of the day is the 
endowment of chemical research and the creation 
of research professorships. Mr. A. P. Fleming, 
who recently made a tour of inspection of research 
laboratories in the United States, points to the 
amount of work done by individual firms and the 
increased provision now being made for researcli 
in universities and technical institutions. He 

that at the present time there are upwards 
of fifty corporations having research lalioratories, 
costly annually from £20,000 to £100,000 for 
ma.mtenance, and states that “ some of the most 
striking features of the research work in America 
are the lavish manner in w’hich the laboratories 
have been planned, which in many cases enables 
large scale operations to be carried out in order 
to determine the best possible methods of manu- 
facturing any commodity developed or discovered 
in the laboratories ; the increasing attention 
given in the research laboratories to pure science 
investigation, this being, in my opinion, the most 
important phase of mdustrial research ; and the 
absorption of men who have proven their capacity 
for industrial research in such places as the Mellon 
Institute, the Bureau of Standards, etc,, by the 
various industries in which they have taken 
scientific interest,*' It is evidently the view of 
American manufacturers that industrial research 
can be made to pay for itself, and that to equip 
and maintain research laboratories is an excellent 
investment. 

It cannot be too often reiterated that no branch 
of chemical industry can afford to stand still, for 
there is no finality in manufacturing processes ; 
all are capable of improvement, and for this, as 
w ell as for the discovery and the application of new 
processes, the services of the trained chemist are 
essential. Hence the training of chemists for 
industrial work is a matter of supreme importance. 
Perhaps it is too much to expect that practice in 
research will be made an indispensable qualification 
for the ordinary degree ; failing this, and indeed 
in every ca«e, promising students should be en- 
couraged, by the award of research scholarships, 
to continue their studies for a period of at least 
two years after taking the B.Sc. degree, and to 
devote that time to research work which would 
qualify for a higher degree. In this connection an 
excellent object-lesson is at hand, for the output 
of research work from the Scottish Universities 
has very greatly increased since the scheme of the 
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Carnegie Trust for the institution of research 
scholarships has come into operation. Thanks to 
these schoiarships, numbers of capabie young 
graduates, who otherwise for the most part would 
have had to seek paid employment as soon as their 
degree courses were completed, have been enabled 
to devote two or more years to research work. 

On the whole, there is not much fault to be 
found with the training for chemists supplied by 
(he universities and technical colleges, but there 
is stUl room for improvements which could and 
would be carried out if it were not that the scientific 
departments of these institutions are as a rule 
hampered by lack of funds. Hence no opportunity 
should be lost of impressing upon the Government 
the necessity for increasing the grants to the 
scientific departments of our higher teaching 
institutions, and for the provision of research 
scholarships. It is much to be desired also that 
wealthy men in this country should take an 
example from America and acquire more generally 
the habit of devoting some part of their means to 
the endowment of higher education. The private 
donations for science and education made in the 
United States during the last forty-three vears 
amount to the magnificent sum of £117,000,000, 
and recently the average annual benefactions for 
educational purposes total nearly £0,000,000. Of 
course there arc few, if any, of the universities and 
colleges in this country which are not deeply 
indebted to the foresight and generosity of private 
licnefactors, but the lavish scale on which funds 
are provided in America leads to a certain feeling 
of admiring envy. 

After alb the chief difficulty which confronts 
those who are eager lor progress in educational 
matters is that so many of our most famous schools 
still conducted on medUoval lines, in the sense 
‘b^t the “education” administered is almost 
wholly^ clasFiioal, Conseciuently, “ though science 
entoM into every part of modern life, and scientific 
method is necessary for success in all undertakings, 
the affairs of tlie country are in the hands of 
legislators who not only have little or no acqnaint- 
hindamental facts and principles 
Hignitied by these aspects of knowledge, but also 
do not understand how’ such matloi-s can be used 
to strengthen and develop the State. Our ad- 
min^tmtive officials are also mostly under the same 
disabilities, on account of their want of a scientific 
traimng. They^ are educated at schools w'here 
science can receive little encouragement, and thev 
do not take up scientific subjects in the examina*- 
tions for the Civil Service, because marks can he 
much more easily obtained by attention to Latin 
and Creek ; and the result of it all is (hat science 
LS usually trc.'ited with indifferenre, often with 
contempt, and rarely with intelligent appreciation 
l>y the statesmen and members of the public 
serviee.s whose decisions and acts largely determine 
tire country’s welfare. The defects of a system 
which places the chief power of an organisation 
winch needs understanding of science in everv 
department in the hands of people who have not 
received any training in scientific siibiccis or 
methods are obvious.”* ihe remedy is also 
obvious. 

Here, again, the prospects are now brighter than 
ever before, because the warnings and appeals of 
men of science have at last, and after many years 
begun to bear frait, or perhaps it would he morfS 
correcli to say the lessons of the war have begun 
W-,?. impression on the powers that be 

Within the last few weeks it has been intimated 
that the Government, giving ear to what has been 
uttered, inM^ntly and almost ad nauseam, witl 
regard to British neglect of science, propose U 
appoint a committee to inquire into the positioi 
ot science in our national system of education 

• " Hatore," Feb, 10, 1916. 


especially in liniversities and secondary schooL 
The duty of the committee will be to advise the 
authorities how to promote the advancement of 
pure science, and also the interests of trarlp 
industries, and professions dependent on tte 
application of science, bearing in min d the need« 
of what is described as a liberal education. It i, 
stated that the committee will include scientific 
men in whom the country will have confidence 
some of those who appreciate the application of 
science to commerce and industry, and some who 
are able from general experience to correlate 
scientific teaching with education as a whole r 
am sure that we may look forward with confidence 
to the recommendations of such a committee, and 
we shall hope, for the sake of our country, that 
their recommendations will be adopted and’ put in 
force with the least possible delay. 


Institute of Metals. 

September, i§i6. 


THE DEVELOPMENT OP THE SPELTER 
INDUSTRY. 

BY E. A. SMITH. 

(Abstract.) 

, HisloHcaJ. InlSflO the total production of speltoi' 
m Lurope was less than 5000 tons ; in 1840 it was 
a littlo more than 17,000 tons ; and in 1870 it iiad 
gwwn to 128,280 tons (Germany 55,744, Belgium 
45,i4;>, Great Britain 15,000 tons). The annua! 
prodiu tion in the United .States was at this time 
4o00 Ions. The enormous increase in the rate oC 
production and in the demand for zinc during the 
past fifty years is shown in the following table 


Year. 

£iiroi)eaii 

ptXNluution. 

American 

production. 

World’s 

production. 

World's 

consiimptinn, 


Id long tons, 2240 lb. 

I8T0 

1880 

1890 

1900 

1910 

191.8 

128,000 

207.000 

nio,ooo 

557, OW 1 

663.000 1 

4,500 

21,000 

58,000 

247,00<J 

315,000 

138.000 

228.000 

343.000 

368.000 

804.000 

982.000 

1 230.000 

345.000 

474.000 
820, 0(H) 
997, 0(H,) 


The most important smelting centres contributing 
to the world’s .supply of zinc are Silesia, West- 
phalia, and Belgium, on the Continent, Swansea, 
in Lngland, Illinois, l^ansas, and New Jersey iii 
the United States. Japan appears to protbue 
about enough to supply her own demands. 

Ihe status of the world’s zinc industry, prioi' 
to the war, is well shown in the following t.ib]es, 
winch give the figures for the production and con- 
sumption of spelter in all the principal countries 
for ten years ending 1913, and also the average 
price in the Ijondon market. 

7 he speller convention. Before the war speltev 
reduction, plants were in excess of the workrt? 
requirements, and the output was Uierefore con- 
trolled. by a Spelter CJonvention to maintain Ihe 
price. Out of the total world’s production of 
tons in 1912, nearly one-thiid 
(345,000 tons) WM controlled by the German 
Syndicate (associated German and Belgium 
makers), and nearly 671,000 tons hy the Inter- 
natio^l Syndicate (British and certain Belgian 
and P>ench producers). Ores of zinc. Fonnerly 
calamine was the most important ore but at the 
pre^nt time zinc blende is the chief source of t he 
metal. There is little doubt however that the zinc 
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Table I. 

Production of Spelter {in metric tons). 


Countries. 

1904. 

1805. 

1906. 

1907. i 

i 

1908. 

1909. 

1910. 

mi. 

1012. 

1913. 

Oennany 

191,060 

197,184 

205,029 

203,707 

216,876 

220,080 




283,113 

Belgium 

Holland 

Great Britain 

France and ^ain 

Austria and Italy 

13,099 

46,216 

49,082 

9,248 

145,592 

13,767 

50,927 

50,369 

9,357 

152,461 

14,6.50 

52,587 

53,786 

10,780 

154,492 
14,990 
55,595 ; 
55,733 
11,359 

165,019 

17,257 

64,473 

65,819 

12,761 

167,100 

19,548 

59,350 

56,118 

12,638 

172,578 

20,975 

63,078 

69,141 

195,092 

22,733 

66,056 

64,2-21 

200,198 

23,932 

57,231 

72,161 

197,703 

24,323 

69,146 

71,023 

21,707 

Russia 


7,642 

9,610 

9,738 : 

8,839 

7,9*5 

siesi 

9,936 

8,763 

7,610 









6,680 

8,128 

9.287 

Production in Europe 

„ „ United States 

459,293 

474,800 

498,897 

510,614 1 

631,044 

542,779 

565,455 

632,887 

661,081 

673,912 

of America 
„ „ Australia 

165,850 

290 

183,245 

650 

202.092 

1,026 

226,838 1 
996 j 

189,941 

1.087 

240,446 

250,627 

508 

267,472 

1,727 

314,512 

2,296 

320,283 

3,724 

Total .... about 

625,400 

658,700 

702,000 

738,400 1 

722,100 

783,200 

816,000 

902,100 

977,900 

997,900 

yearly average price . . . .£ 

22 11 10 

■25 7 7 

27 1 5 

1 

23 16 9i 

1 

20 3 6 

23 3 0 

23 0 0 

25 .3 2 

26 3 4 

22 14 3 


Table II. 

Consumpiion of Spetfer {in metric ions). 


Coimtrlea. 

190*. j 

iiior>. 

1906. 

1007. j 

1908. 

1909. 

1910. 

1911. 

1912. 

1913. 

I’liited States 

157,100 ' 

179,000 

200,000 

227.900 i 

188,300 

2*6,900 

244,500 

251,000 

312,000 

313,300 

Germany 

151,600 

162,700 

179,300 

174,400 ' 

180,200 1 

188.100 

184,500 

219,300 

225,800 

232 00)) 

Great Britain 

129,100 

136,000 

140,50l» 

140,700 j 

138, .600 

155,500 

177,800 

175,700 

185,200 

194,000 

FraiK'e 

67,200 

09,700 

63,400 

69.600 : 

77,900 

66.900 

50,300 

82,000 

82,000 

81,000 

Belgium 

52,000 

49.100 

.61.000 

55,000 ! 

68,0(K» 

64,600 

76,500 

73,700 

77,200 

70,400 

Austria-Hungary 

25,300 

26,200 

28,300 

30,300 ! 

32,600 1 

32,800 

33,800 

43,500 

40,800 

41), 400 

Russia 

23,500 

26.000 

17,000 

17,600 1 

17,800 : 

18,400 

24,900 

28,900 

27,0(K) 

3iL3(M> 

Italy 

0,100 

0,600 

6,200 

7, UK) ! 

8,400 : 

8.200 

8,100 

10,100 

10,700 

10,900 

Sjialn 

4,000 

4,700 

4,700 

4.800 1 

5,000 

4,500 

4.200 

4,800 

4,700 

5,900 

.Vctherkiuis (estimated) . . 

3,700 • 

3,800 

3,800 

3,800 ! 

3.800 1 

4,000 

4.000 

4,000 

4,(>IK) 

4.0CX) 

otlier countries (estimated) 

10,700 1 

11,000 

11,000 

12,000 1 

10,000 ; 

9,000 

12,400 

17,800 

19,700 

20,000 

Total 

629,300 1 

663,800 

705,200 

743,200 ! 

1 

730,500 i 

798,900 

827,000 

911,400 

990,000 

1,012,700 


of the future will bo deiived largely from conren* j 
(rates obtained from low grade and coniple.x ores. 
I)y gravity, magnetic, flotation, etc., methods of i 
separation. At the present time the chief sources j 
of the world’s supply of zinc ores, including coiKteri- i 
1 rates, are the United States, Australia, Germany, j 
Italy, Spain, Algeria, and T\inis. Zinc ores also I 
occur abundantly in China, and iii<*i*easing 
quantities are exported by Japan. The tot^l out- 
put of dressed zinc ore for the United Kingdom ^ 
{ihiefiy Cumberland and Nortliumbcrland) is about 
17, oOO long tons per annum. In 191^1, 11,260 tons I 
was exported to Belgium and 1960 tons to Fiance. ; 
hi the same year the total imports of zinc ore by ! 
British smelters amounted to appi'oximafely 
•)5,000 long tons, derived mainly from Australia, ' 
Italy, Algeria, Germany, Spain, and France. The 
ninst important sources of zinc ore in the British 
Kmpire are the deposits at Broken Hill. Owing 
to the shortage of the supply of domestic ores, . 
Kuropean smelters have imported for some yeai-s 
' onsiderahle quantities of zinc ore fi*om Sardinia, 
Algeria, Australia, and, in recent years, in in- 
<'i‘fta8ing amount, from America. The ore is : 
flipped in bulk to Antwerp and .S\van.sea. generally 
the calcined or roasted state. The ores at‘e 
pought on different formnlje, of which the following 
IS a type :~V =0 0095 P (T — 8) — R, where V Is 
the value in £ per ton, P the price of ^elter (good 
<^pclinary brands) in london, T the percentage of ; 
in the ore, R the returning charge (t.c. cost 
smelting per ton), but the value is affected 
^aversely by the presence of impurities, such as 
I<'ad (which .should not exceed 8%), iron and ^ 
nianganese (which should not exceeil 10%), and 
nuorspar. 

The following approximate figures, making a ' 
total of nearly 900,000 tons, of t he European zinc ; 


ore trade In 191 J are available : Zinc ore importe<l 
into : Germany 808,000, Austro-IIungary 50,000, 
Belgium 300,000, France 173,000, England 05,000 
long tons. 

MeUfUunjy of zinc. Practically all the zinc of 
commerce is produced by distillation of the oxide 
with carlmn. C'aJamine ores are calcined in simple 
shaft furnaces or in i-everberatory funiaces. 
Cni.shed zinc blende is best roasted in mechanically 
raked furnaces such as tlie Zellweger and Merton 
furnaces, and in muffle furnaces, such as the 
Ilegeler furnace (when the l>lende is burnt for 
sulphuric {whl mamifacture), thougli double- 
Iiearth haiid-raked reverberatory furnaces are still 
in use in Europe. The retorts are best made by 
hydraulic machines, but hand-made retorts are 
still largely used. American clays are inferior to 
iiiuropean, and do not allow of sucli high tompeja- 
tui'es being employed. .Progress in the metallurgy 
of zinc in rwent years has been confined mainly 
to changes direettxi tow.wls bigher extraction 
results and the reduction of labour. Thus all 
modern furnaces are gas-fired, and are mostly 
worked on the regenerative system. 

In direct-fired furnaces the coal consumption is 
alfout 2 tons or more j^er ton of ore smelted, w’hile 
in modern gas-fired Belgian furnaces the consump- 
tion of coal for fuel is about 1-6 ton per Urn of ore 
sinelttHl. For Rhenish gas-fired furnaces the 
average is about 11 to 1'2 ton. With a view to 
the reliction of the co.st of labour, mechanical 
appliances for charging and cleaning tl>e retorts 
have been introduced in several European works, 
and more recently in ..iViuerican works, but they 
have not met wdth general favour. The ore 
charged into the I'etorts generally contains about 
45 to 50% of zinc. The weight of the charge 
varies with the size of the retorts, the Belgian 
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retorts in the United States takir^ about 60 lb., 
plus a small quantity of by-pioducts, exclusive of 
reduction material, while for Khenish retorts in 
Europe it is from 75 to 90 lb, The plant at 
Port Pine, Australia, comprises 10 gras-fired 
furnaces, each containing 2 tiers of Khenish 
retorts back to back, wth three rows of 24 retorts 
in each tier, ic., a total of 1440 retorts. The 
chaise consists of 10,000 lb. of washed concentrate, 
3000 lb. of coke, and 1600 lb. of coal, and the 
retorts are heated slowly to 1325® — 1350® C. With 
ordinary ores the residue left containa as a rule 
from 4 to 8 % Zn, and a good deal of unbumt coal- 
This, after screening, and mixing with about 20% 
of fresh coal, is in some works used as a fuel for 
boilers. With leady ores, practically all the lead 
and silver remain in the residues. In such cases 
these are ground and concentrated and sold to 
lead smelters. The amount of lead admissible in 
the distillation process is usually considered to be 
limited to about 10%, but with care, and the 
selection of suitable retort materials, it is possible 
to treat successfully ores containing from 14 to 
even 20% Pb. In modem German and Belgian 
practice a 90% yield of spelter is coastantly 
reached with roasted blende carrying 50% Zn; 
in the Western States of America the yield from a 
40% ore is stated to be about 75 to 80% ; the 
yield in this country is usually abotit 85 %. 
Complex zinc-bearing ores are concentrated by 
mechanical dressing, electrostatic, magnetic, and 
flotation processes. The last-named process pro- 
duces slimes, the mctaUupgical treatment of which 
is the greatest problem of zinc smelters at the 
present time. The loss of zinc in roastmg is par- 
ticndarly largo, and, in smelting, lead tends to 
distil over with the zinc. This lead may however 
be kept back by passing the zinc vapours through 
charcoal or burnt fireclay filters. When slimes and 
fine ore are briejuetted with bituminous coal and 
pitch, the filtration v^hich takes place through the 
pores of the briquettes causes the lead to remaui in 
the carbonaceous residue, this then being suitable 
for lead smelting. Briquetting has the further 
advantages of allowing larger charges to be worked, 
and making the charging and discharging operations 
more rapid and cleanly. Another successful 
method of dealing with complex ores is to reduce 
them in reverberatory furnaces, or in a current of 
air, whereby the zinc is again immediately oxidised 
W the carbon dioxide formed, and by the air. 
Tlie gaseous products carrying the zinc oxide are 
pass^ through a cooling tower to a series of 
woollen bags wherein the oxide is retained . Com- 
plex ores are also smelted in electric furnaces, and 
this process may possibly be advant.^eously 
substituted for the retort process where fuel is 
dear and hydro-electric power easily available. 
The reduction of carbon dioxide is more incom- 
plete however than in retorts, with the result that 
a larger amount of fume (blue powder) containing 
8 to 10% of zinc oxide, is formed. In the Cdte 
and Pierron process blende is smelted without 
preliminary treatment. The furnace is circular, 
with sides and bottom lined with graphite, tlie top 
being a low dome of fire-brick, A carbon electrode, 
which can be raised or lowered, passes through an 
opening in the centre of the top, whilst the other 
electrode, a cone of- graphite, projects from the 
hearth. The charge consisting of a mixture of 
blende, iron, and lime is introduced through the roof 
into the hot furnace, and the first reaction of iron 
on lead sulphide is effected at a relatively low tem- 
perature. The resulting lead is tapped. The 
tempeiatnre is then raised to induce decomposition 
of the zinc sulphide by the iron. The zinc distils 
over, and is condensed in the condenser, the carbon 
in which is kept at a red heat, to diminish, as far 
M |K)6sible, the formation of zinc fume. Finally, 
iron sulphide and the slag are run out. Electric 


zinc smelting has now passed the mere expert- 
mental and become a commercial proce:^!;, 
but investigations arc still proceeding. Complex 
ores are also successfully treated for the production 
of chloride or sulphate, with subsequent) leaching. 
The sulphate may be used for the manufacture of 
lithopone, or treated eletrolytically for tbe pro* 
duction of the metal. The chloride is treated 
electrolytically and the chlorine utilised for the 
manufacture of bleaching powder. IndtiHlrial 
applications of zinc. The galvanised iron industry 
probably accounts for about 60% of the world's 
consumption of spelter, while the manufacture of 
brass probably utilises another 20 or even 25%, 
the remainder being used for conversion into sheets 
and for minor uses. Hot galvanising is now being 
lai^ely replaced by sheiardising and by electro- 
lytic deposition. Zinc exhibits its greatest degree 
of ductility and malleability between 100° C. and 
1,50® C., between which temperatures it is rolled 
into sheets. In the manufacture of rolled zinc 
the usual practice is to cast the metal into thin 
plates, nor ingots, which while still hot are rapidly 
passed thiou^ the rolls until the desired thickness 
IS attained. Lead is stated not to interfere with the 
rolling qualities when below 1*25%, but anv 
increase above this is injurious. Cadmium is 
injurious if above 0*25%, whilst arsenic and anti- 
mony are harmful from 0-02% upwards, arseuio 
in particular having a hardening effect. As little 
as O’Ol % Sn has a bad effect. Copper below 0*08 % 
has no eiTect, nor iron below 012 %. Zinc intended 
for the manufacture of brass which has to undergo 
severe mechanical treatment, as in the manufacture 
of cartridge cases, should be of good grade and 
contain not more than 0*1 %Pb and 0-05% Fe. 
The liigbest grades of zinc are generally prepared 
by the employment of pure ores, and by redis- 
tillation of ordinary spelter, but some are prepared 
by electrolysis. 

The following analyses of brands of virgin 
spelter may be taken as typical : — 


Brand. 

1 

Lead, 
per pent. I 

Iron, 
per cent. 

C^roiam. 
per cent. 

1 

Tin. 

per cent, 

Upper Bank 
(English) .... 

2-5.5 

0'15 

0-09 

0-05 

V.M .0. (Belgium) 

0-66 

0-26 

oil 

0-03 

Vicille Hontagne 




nil 

(Belgium) 

2-00 

0-04 

0-07 

Freibenr (Saxony) 

1-U3 

0-04 

0-02 

0-07 

Lazyhutte (Upper 




nil 

Silesia) 

M2 

0-03 

0-017 

lipine electrolytic 




O-oa 

(Upper Siiesla) 

0-06 

0-01 

0-005 


The impurities are often removed by liquating 
the metal in large reverberatory furnaces, with 
sloping hearth, holding from 20 to 30 tons of metal. 
Amongst the newer zinc alloys are those of 
aluminium-zinc containing 10 to 20 % Zn, with 
the addition of a little copper, these alloys being 
lately used for light castings in the automobile 
industry. Future, of the zinc industry. Owing to 
the shortage of spelter brought about by the war, 
the selling price of the metal has appreciated in 
England to more than five times its pre-war figure. 
Very gi’eat efforts are being made in the Tinitod 
States to take advantage of the present conditions, 
and the total capacity of the American plants in 
process of erection, and completed, will be brought 
to about 050,000 tons per annum, or just double 
the output of 1913. The ore reserves in America 
are large and will no doubt keep the smelting 
works satisfactorily supplied with ore. In Ger- 
many the supply of ore from Silesia, Hungary, 
Oarintbia, and Tyrol will probably be insufficient, 
but although the importation of ore from Austiaba 
is stopped, large quantities of concentrates ha\ e 
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I)een obtained from China, and this source will no 
be developed. For some time the total 
output of Germany and Belgium will probably be 
sufficient to satisfy home consumption. 
Although there wdll be American competition to 
f^ontcnd with, the present w’ould appear to be a 
yerv favourable opportunity to expand the spelter 
jn(iastry, of this country, and steps are being 


taken to erect new smelting plants both in this 
country and in Australia. Special inducements 
are being held out to Englisn smelters, and a 
scheme has been drawn up, and is under con- 
sideration, providing not only fop preferential 
treatment of the Empire's zinc ores, but also 
alloting a fair share of the raw' material to France 
and Belgium. — T. St. 
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Patents. j 

(irhiillnfj machivf> or apparf/tvs f/or oU-cake, ch*.]. j 
Ct. R. Schueler, Hull. Eng. Pat. 12,015. Aug. 20. 
lOlo. 

I,v a grinding machine suitable fop oilcake, «a 
vertical cylinder is provided with a series of 
blades projecting inwards to an adjustable dis- 
tance, wliile a concentric rotating shaft. Is pro- 
vuled with a series of lateral lioles aiTanged spii’ally, 
ill which blades suniJarly adjustable are fixed. 
The material is fed in at the top and withdrawn at 
the bottom through lateral openings which are con- 
trolled by moving covering plates towards or awav 
from Ihcni. — W. F. F. 

1 

(inmVuifj-miU. J. VT. Cover. Tacoma. Wash. I 
r.s. Pat. 1,194,717. Aug. 15, 1910. Date of ' 
nppl., Nov. 16, 1915. ‘ | 

A cylindricj^l frameTNork is mounted to rotate | 
on a horizontal axis and contains a series of i 
cylindrical pockets just within the outer surface i 
and supported by tJie end plates, each pocket con- i 
taining a number of grinding bat's which roll upon j 
one another as the frame rotates. The dnim | 
rotates with its lower part iu a receptacle con- i 
taining the material to be ground, and (he material i 
is taken up by scoops on the drum formed by short ! 
circumferential and radial plat^. one st'oop being | 
pmyided for each pocket and «aiTanged so as to ; 
deliver the material into the grinding pockets as l 
they I'ise. The circumferential openings between 
the scoops are provided with screens. The material 
delivered from the grinding pockets falls on to 
short radial plates and thence on to a screen in the 
centre of the apparatus. The .screened material 
IS delivered to a shoot extending through an axial 
opening. — W. F, F. 

^li.rinr) and homogenizing apparatng. J. Gry, 
Odder, Denmark. Eng. Pat. 100,077. Feb. 14, j 
191(3. Under Int. Corn'., Nov. 25. 1915. (Appl. 
Xo. 2103 of 1910.) 

The constituents of the mixture are supplied in 
adjustable proportions by separate pumps, a, b, c, 

“ a series of flat, supe^osed, circular compart- 
^ents. f. (jr, Jt, i, 7 , k. Each compartment contains 
horizontal disc, o, having projecting teeth, p, on 
upper surface and spiral guides, r, on its lower . 
j’juhce. All the discs are mounted on a vertical 
shaft, n, the teeth, p, moving behveen 
.^I'T^riy incline teeth, o. depending from the top 
J the compartment. The mixture thus passes | 
nro each compartment at the centre, outw'ards 
^h)ugh the moving teeth, and then inwards 


between the spiral guides to the next compart- 
ment. ^ A cooling medium passes upwards through 
the casing and is guided by baffles, (, The mixture 



passes to the homogenizing chamber, 2, provided 
with outlets, 5, 0, which are adjustable by an 
.axial movement of the slightly conical rotating 
sliaft, 4. The homogenized mixture is delivered 
to the outlet, 7. — W. F. F. 

Kiln; Conthmoiiff . F. D. Shaw, Chicago, 

III.. Assignor to Shaw’ Kiln Co., Atlanta, Ga. 
U.S. Pat. 1,194,556, Aug. 15, 1916. Date of 
appL, Dec. 19, 1910. 

The kiln comprises a central chamber having a 
oombustiou chamber on each side, and a common 
arched roof enclosing a space ^vhich extends over 
the combustion chambers and communicates with 
the central chamber. A moving carriage may bo 
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carried horizontally through a preheating chamber 
and above the central chamber close to the common 
roof. — ^W. F. F. 

Filier. C, D. Burchenal, New York. U.S. Pat. 

1,194, 949, Aug.l5,1916.I)ate of appl.,JIar. 10, 1916. 
A FILTER comprises parallel plates with ribs on 
both faces forming crils, with filtering media be- 
tween them. A supply passage opens into all the 
cells, and valve-controlled outlet passages com- 
municate with both faces of each plate. — W. F. F. 

Filter. R, L. y Guijarro, Habana, Cuba. U.S. Pat. 

1,195, 000, Aug.l5, 1916. Dateof appl.,Nov.5,1915. 
A ROTATING filtering drum is mounted horizontally 
in a tank the lower part of which is concentric 
with the drum. The interior of the dnim com- 
municates with the hollow perforated central shaft, 
and a vacuum is maintained within it. Radial 
vanes are provided to direct the filtered liquid to 
the central shaft. A conveyor having scraping 
members partly surrounds the drum and conveys 
solid material along an inclined trough to a dis- 
charge shoot. A baffle plate is provided having 
one edge in contact with the drum to prevent 
rotation of the liquid to be filtered. — W. P. F. 

DrvwQ-hiln. C. Harley, Ludington, Mich., 
Assignor to L. 0. Merritt, Lockport, N.Y. U.S. 
Pat. 1,194,734, Aug. 15, 1916. Date of appl., 
Aug. 28, 1915. 

A NUMBER of superposed horizontal platens are 
form^ of parallel pipes connected so as to form 
a continuous coil through which a heating medium 
is circulated. The platens are connected alter- 
nately to two frames one of which is movable. 
The movable frame is counterbalanced and is 
raised and lowered alternately so as to bring the 
platens connected therewith into contact with the 
upper and lower surfaces of the fixed platens. 

^ . — W. F. P. 

Sizing or claeeifying comminuted material ; Proceee 

of and anjiaraiue for . H. M. Sutton, and 

W. L. and E. G. Steele, Dallas, Tex. U.S. Pats. 
1,196,047 and 1,196,048, Aug. 29, 1916. Dates 
of appl., Feb. 5, 1914, and Oct. 8. 101a. 

The material is transported at progressively 
vaiydng speed over a series of surfaces arranged in 
steps and inclined to the diiection of movement of 
the material. A progressivelv varying undulating 
vibratory motion is imparterl to the surfaces, so 
that the material spreads out transversely to the 
direction of movement into graduated sizes of 
grains which arc separately collected from the last 
surface. — W. F. F. 

Carhoya for carrying acid or other products ; Manu- 
facture of crates or hasketa for . L. Struys, 

Charleroi, Belgium. Eng. Pat. 101,249, Mar. 28, 
1916. (Appl. No. 4551 of 1916.) 

Annealing kiln or oven. T. W. Ridley, Middles- 
brough. U.S. Pat. 1,196,152, Aug. 29, 1916. 
Date of appl., Feb. 21, 1916. 

Furnaces; Tilting . H. J. Kitchen, and T. 

Balmforth and Co., Ltd., Luton. Eng. Pat. 
101,310, Mar. 10, 1916. (Appl No. 3598 of 1916.) 

Fabric for fitter-plates and other mirpoeea. B. J. 

Sweetland. Pat. 478,663, May 11, 1915. 
See Eng. Pat. 7469 of 1915 ; this J.. 1916, 729. 

FiUratim, aeration, and gaMfication of liquids; 

Apparatus for . T. K. Irwin. iS*. PatC 

479,670, Sept. 4, 1915. 

‘See Eng. Pat. 19,001 of 1914 ; this J., 1915, 885. 


Separating liquids and solids ; Apparatus for — , 
J. V. N. Dorr. Fr. Pat. 478,702, May 17, iQls! 
See U.S. Pat. 1,140,131 of 1915 ; this J., 1915, 

Tube mill. J. S. Fasting. Fr. Pat. 478,746, Mav 
LO, 1915. ^ 

See Eng. Pat, 7160 of 1915 ; this J., 1916, 294. 

FuTTuices; Reverberatory . Manchester J'ur. 

naces, Ltd., W. A. Bussell, and J. Lord. Fr. Pat 
478,909, June 4, 1915^ 

See Eng. Pat. 6050 of 1915 ; this J., 1915, 894. 

Desicceding substances containing water. C. A. P. 

Steenstrup. Fr. Pat. 479,518, Aug. 14, 1915. 
See Eng. Pat. 12,046 of 1915 ; this J., 1916, 521. 


nA.-FUEL; GAS; BIINERAL OILS AND 
WAXES. 

Fuel economy. Report of British Asaociai'm 
Committee. 

The Committee points out the wastefulness in 
regard to our methods of getting and utilising 
coal, great economies in these directions bein^ 
attainable. The Committee emphasises the value 
of the by-products, pointing out the field for 
greater expansion in the home demands for 
ammonium sulphate, and for motor spirit manu- 
factured from our coal. Whilst Germany years 
ago abandoned the use of beehive coke ovens, we 
still carbonise about 61 million tons in this wasteful 
type of oven. Attention is drawn to the steady 
increj^e in the total output of mines and to the 
phenomenal growth of the export trade. The 
miportance of organising means to raise the coal 
left behind in the mines is also mentioned. Owing 
to the magnitude of the work the General Com- 
mittee resolved itself into five Sub-Committees. 
The first Sub-Committee {Chemical and Statistical) 
is preparing a memorandum and bibliography cn 
the chemistry of coal. Some of the members have 
undertaken experimental work on the constituents 
of coal, their mutual relations, and their influence 
upon the character of the products obtained by 
distillation or oxidation. The members are of the 
opinion that the time is ripe for the organLation 
of a scheme of systematic co-operative research 
aided by national funds. This section is also 
considering the purjwses for which coal is used and 
the wastage due to coal left behind in the pits. 
The second section (Carbonisation) estimates that 
the amounts of coal used for the manufacture of 
town gas and metallurgical coke in 1913 were 
18,200,000 and 20,000,000 tons respectively. The 
animonium sulphate produced was 182,180 tons 
and 133,816 tons respectivelv, whilst of the 20 
million tons of coal used in coke manufacture 13 3 
million tons was carbonised in by-product ovens. 
This section is endeavouring to secure a complete 
return of the number of by-product ovens, the 
character of each installation, coking capacity^ 
type of recovery plant used, number of benzol 
plants, method of utilising waste heat and surplus 
gas, etc., in order to arrive at an estimate of the 
margins of possible economies in c^ing practice* 
The section Las instituted inquiries as to the 
present practice in the manufacture of town gas 
and later on intends to consider the question oi 
low temperature carbonisation, , 

The third section (Metallurgical, Ceramic, and 
Refractory Materials) has taken steps to secure 
data as to the amount of fuel used in the manu* 
facture of various brands of nig-iron and is 
paring a memorandum deau^ with the h^^ 
balance of a modem blast furnace. The section 
will deal with the best methods of utilising surplus 
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sas and the application of dry air to blast-furnaces. 
Inquiries are being instituted relative to fuel 
consumption in steel works, and to modem practice 
jn iron fovmdiies, wrought iron and specialised 
gteel industries. 

The fourth Sub-Committee (Power and Steam 
Raising) is to consider the amount of fuel used 
and the power developed in factories, mines, 
railways, snips, etc. It will deal with the present 
position of central electrical power plants and 
^8 undertakings, and will discuss the merits of 
steam, oll» petrol engines as power pro- 
ducers. It will investigate the possible saving of 
fuel under vaprdi^ conations and will deal with 
the use of laige turbine and ga«-engmcs, and 
other aspects of the power cfuestion. The last 
section (Domestic Fuel) estimates that nearly one- 
^th of the coal consumption is utilised for 
domestic purposes. Any reform in domestic fuel 
consumption should aim at reduction in cost of 
heating, dizninishing the smoke nuisance, and 
better hygienic conditions in living apartments. 
The section is arranging for experiments on these 
lines and is carrying out experimental work on 
the relative efficiencies of coal-fires, gas-fires, 
electric heaters, and the like. It is also con- 
sidering improvements in the construction and 
installation of open fire grates and the prospects 
of substituting for raw coal some form of car- 
bonised fuel (semi-coke or coke). — J. E. C. 

Coal; The structure of . M. C. Sfcopes and 

R, V. Wheeler. Brit. Assoc., Section B. — 
Newcastle, 1916. 

SriTABLT prepared transparent sections of coals 
reveal under the microscope the fact that different 
parts of the coal substance are composed of different 
materials. The authors have undertaken the 
further separation and examination of the different 
parts of the coal substance, aiming at an ultimate 
correlation of definite mo^hological tissues or 
portions of tissues of the original plants with specific 
chemical substances now in or yielded by coal. 

variou.s coals are treated in a suitable 
manner, ceiiain vegetable ddbris, such as wood, 
spows, and cuticles, can be separated, and from 
some varieties of coal sufficient of each (botanically) 
distinct material can be obtained to enable a 
thoiough chemical examination to be made. For 
example, the authors have obtained a supply of 
pure cuticle, freed from all other ddbris of the 
coal substance, sufficient to allow of a study of 
its behaxuour under difXerent modes of heat-l.reat- 
ment, from which the products of its destructive 
distillation can be determined and its chemical 
constitution deduced. 

Coal ; Influence of iron pyrites on the oeulailon 

of . T. J. Drakeley. Chem. Soc. Trans., 

1910, 109 , 723—733. 

Experiments are described showing that iron 
PJTites has a minor effect on the oxidation of coals, 
and its presence cannot be ignored, even though 
non-pyritic coals may be amongst those most 
liable to ignition. A difficulty is experienced 
in drawing conclusions from the percenriw^e of 
siilphur in a coal, as pyrites disseminated through- 
out a coal in microscopical particles will act more 
objectively than larger quantities of nodular 
pyrites. Ev^ though samples be drawn from 
the same seam, it is almost impossible to make 
inferences from analyses, as great differences may 
exist in the physical conditions of occurrence. A 
fault, or a poor roof, may ^ve, it is stated, a more 
predominating influence than the percentage of 
sulphur on the ^nition of the coal. — E. N. 

Coal; Yield of extract from on treatment 

^ith henzeM* Fischer and W. Gluud. Ber., 
1916, 49, 1460—1468. 

^ yield of extract from coal is greatly increased 


hy ^king the extraction at a temperature (about 
275® C.) and pressure (about 55 atm.) approxi- 
^ting the critical constants of benzene (.288® C., 
50 atmos.). Under these conditions ordinary 
coal yielded 6J% extract, as compared with 01 
to 0'15% at 80® C. ; lignite 25% as against 11% ; 
and cannel coal 4 % as against about 1 %. Appar- 
ently no material decomposition takes place and 
the original substances of the coal are extracted 
unaltered. — C. A. 2d. 

Coal ; EHraciion of hy means of liquid sulphur 

diexide. P. Fischer and W. Glugd. Ber., 1916, 
49, 1469—1474. V 

On treating coal with , liquid sulphur dioxide it 
swells up, disintegrates into fine particles, and 
yields a reddish extract, which on evaporation 
of the solvent leaves a heavy mobile oil. When 
this is treated with sodium bicarbonate solution 
and distill^ in a current of steam, it yields a light 
oil with faint fluorescence and an odour of petro- 
leum. By extracting the residue with petroleum 
spirit, yellow oils stable in the air and distilling at 
200® to 350® C. are obtained. In comparison with 
benzene extracts made at 275® C. (see preceding 
abstract), the extracts obtained by means of 
lifmid sulphur dioxide contain much less solid 
substances. This is also the case with the extracts 
fiom lignite. When treated with benzene, lignite 
yields the so-called montan wax, which is a 
mixture of a wax with resins, whereas the extract 
obtained from lignite by means of liquid sulphur 
dioxide is a typical resin. — C. A. M. 

Coal ; C'ortfmwn of into soluble siibsiances hy 

means of ozone. F. Fischer. Ber., 1916, 49, 
1472—1474. 

By treatment with ozone the chief constituent 
of coal, corresponding to the original cellulose, 
is gradually converted into soluble products. For 
example, by six successive ozoni.sation.s of 14 to 
40 hours, 92% of a sample of coal was rendered 
soluble in water. The soluble substance was dark 
brown, and had an odour of caramel and a pro- 
nounced acid taste. It was slightly soluble in 
alcohol, very sparingly soluble in ether, and nearly 
insoluble in petroleum spirit. It dissolved in 
ammonia, alkali solutions, and acids, and formed 
pivcipitates with the acetates of heas^y and 
alkalme-earth metals. — 0. A- M. 

Gas from hard wood and heavy oil. A. M. Hunter. 

J. Gas Lighting, 1916, 135, 555. 

The Bahia Blanca Gas Company, owing to the 
recent proi^bition of coal exports fi*om England, 
and to excessive freight charges, have found it 
impracticable to continue making gas from coal. 
A process has been evolved in which hard wood 
is distilled in the ordinary Q-retorts, maintained 
at a high temperature, and after the first hour, 
when the w’ood is incandescent, crude heavy oil, 
of an asphaltic character, is introduced at a pressme 
of SO lb. per sq. inch, through special atomising 
injectors. The resultant gas may average up to 
575 B.Th.U. per cub. ft. and the ;^eld from 8 tons 
of Irani wood and 1-2 tons of heavy oil is approxi- 
mately 137,700 cub. ft. The gas appears to be 
permanent and the wood-gas is found capable of 
carrviofi the richer hydrocarbon gases from the oil. 

* E. C. 

Sulphaie of ammonia ; Direct process for the manu- 
facture of , and the storage of ammoniacal 

liqtwr. W. S. Curphey. Fifty-second annual 
report (1915) on alkali, etc. works by the Chief 
Inspector. 

The report notes a further extension in the use of 
direct methods for the production of ammonium 
sulphate in coke-oven works and gas-works. The 

B t 
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influence of these methods on the action of pnrifiers 
has been prejudicial to the yield of ammoniam 
sulphate, yields of 12i, 16i, 17, 18, 18i, 191, 20, 
28 lb. per ton of coal being quoted. The 
chi*acter of the reactions taking place in purifying 
systems is discussed at length, as well as the effect 
of temperature, and of certain impurities in the 
crude gas. The following conclusions are drawn 
as to the conditions best suited for maintaining 
the highest efficiency in purifiers : 1. Due hydrat- 
tion of the oxide (5 to 10% moisture). 2. Crude 
gases should be dry and cool rather than moist 
and warm. The temperature of the oxide in the 
sulphiding 2 one should be about 70® F. (21° C.). 
3. The gas should he freed from tar fog, oils, 
naphthalene, and hydrocyanic acid ; should 
contain, say, 0-5 to 1 ^rain of ammonia per 100 
cb. ft., and oxygen equivalent to half the volume 
of hydrogen sulphide present. 4. Purifier boxes 
should be sheltered and worked so as to bring the 
material richest in ferric hydroxide into contact 
with gas richest in hydrogen sulphide. 5. Direc- 
tion of flow should be downwards, fi. Conditions 
of working should fee regular. Temperature of 
oxide, and of inlet and outlet gases should be 
recorded as well as the oxygen content of the gas. 
Results of observations and tests at several plants 
are given in full detail. It is suggested that 
avoidable losses occur at many of the works using 
the direct process, and it is recommended that 
care be taken to ensure that the purifier temperature 
is not lowered by undue exposure of the boxes, 
that the moistiu'e cont.ent is carefully reg\ilat-ed, 
and that the gas entei's tlie purifiers, cool and dry, 
with a moderate regulated amount of ammonia. 
The use of a washer, fed with virgin liquor, and 
placed between the acid hul>bler and the purifiers, 
nas much to recommend it. I>ow working tem- 
perature of the purifiers miglit be corrected by 
introducing a steam pipe. 

Attention is again dra\vn to the seriousnes,s of 
the loss sustained by ammoniacal liquor when 
stored in contact with air. and the marked advant- 
ages of covering the liquor with a layer of mineral 
oil are clearly shown in tables giving actual resiilts 
at various works (see this J.. 1915, 1247). It is 
suggested that all pipes conveying liq\ioi* -should 
be lengthened so as to seal the ends, and thus 
avoid a fall through the aii‘ of the enterintr liquor. 

E. C. 


Corrosion in a atccl gashohler tanJi, \V, Wilson. 

North British Assoc, of Gas Manageis?. Sept. 1, 

1910. J. Gas Lighting, 1916, 135, oOi — o06. 
Analysis of the tank water showed the presence 
of ammonium carbonate and compounds of 
ammonia nith weak organic acids. At least two 
grains per gallon of a liquid fatty acid w-as present, 
similar to that contained in lin-seed oil, and 
^patently the acids were not derived from lar. 
The author concluded that ammonia liad slowly 
acted on the linseed oil of the paint or on the 
free fatty acids therein, forming an ammonium 
soap, alkaline to litmus, decomposing on boiling 
and leaving .acid behind. 'ITiis might account for 
the destruction of the paint but not for the 
corrosion of the metal. On emptying the tank 
considerable incrustation was found. The de- 
posits were brown or lilue, and generally blue 
next to the plates which were badly corroded. 
A further analysis of the tank water showed iron 
in solution, prc^uced by corrosion of the metal by 
organic acids. Various theories as to the cause of 
the corrosion are discussed. The tank sides had 
-smee been thoroughly scraped and brushed with 
steel wire brushes, and painted with “Bitnferri” 
jmmel. Tlie bottom had been cleaned, dried, and 
t^n covered with a } inch layer of plastic pitch. 
-The tank was to be filled with, pure wat» and a 


film of oil placed on the surface to prevent 
absorption of cyanog^ compounds from the gas. 


Sulphur in coal gas ; Rapid method for the determh. 
ation of — F. Mylius and C. Huttner. 

1916, 49 , 1428—1443. 

The combustion, method for the determination of 
sulphur in coal gas has been modified to give a 
more rapid method. A quartz combustion tube 
30 cm. long, contains a tightly wound roll of the 
finest platinum eauae, 15 cm. long, to which is 
attached a small spiral of the finest platinum 
wire, which serves to ignite the gaseous mixture ; 
the gas-air mixture Ls burnt completely in tlie first 
portion of t)iei“oll. which is heated to 300° — 400'’ c.. 
the sulphur dioxide is converted into trioxicle iil 
the intermediate portion at a loNver temperature, 
and the trioxide and steam are condensed to 
sulphuric acid in the cooler portion of the catalyst. 
Tlie sulphuric acid produced is later rinsed out 
from the quartz tube and titrated with .V/IOOO 
sodium carbonate solution, using as indicator un 
ethereal solution of iodoeosin (^lylius and Foerster. 
this J., 1891, 856). The removal of carbnretting 
agents from Berlin illuminating jms has led to a 
decrease in the sulphur content, rhenylhydra^^ine 
may lie used for the removal of sulphur on a small 
scale. Porous platinum, i.e., a roll of fmest 
platinum gauze, is suitable for the absorption of 
small amounts of sulphuric acid from acid aasos. 

— F. W.“A.' 

Hydrogen; Volumetric determination of hy 

oxidation with activated chlorate solution. He- 
moral of carho^i monoxide by means of 7nercum 
chromate. K. A. Hofmann. Ber., 1916. 49, 
1650—1662. 

The oxidation of liydrogcn by moans of activatijrl 
chlorate solutions at ordinaiy temperatures in 
Hempel absorption pipettes present.^ certain 
advantages over the method of combustion br 
meaiis of palladium-asbestos. The pipette is 
prepared by filling it as completely as possible uitli 
platinised ’porous tubes or rods, allowing 5 c.o. 
of 1 '^o palladium chloride solution to flow on to 
the ends of the rods nearest the capillary 
it is dried off by means of a small flame, aiul finally 
running in a solution of 5 grms. of soclinn:) bicar* 
bonat.e.35 grms. of sodium chlorate, and fl-OI grni, 
of osmium dioxide in 250 to BOO u.c. of water, 
Tlio full activity of the solution is not exhibited 
till 200 — 300 r.c. of hydrogen has been absorbed, 
but it is then capable of oxidising at least 00 — 70 
e.c. in ten minutes, and this velocity is maintained 
for more than 100 determinations if contact 
poisons are scrupulously excluded, a conditio/i 
which is fulfilled if the other constituent.^ in a 
gaseous mixture are removed in the order usual in 
gas analysis. The oxidation is not affectcfi by 
the presence of methane, which, moreover, is 
itself unattacked. In the case of gases of \eiy 
high hydrogen content, it is sometimes advisable 
to dilute with c.arbon dioxide previous to the 
hydrogen absorption, as otherwise the oxidation 
of the last few c.c. of hydrogen may be very dow 
owing to the platinum-palladium contact material 
being almost entirely covered by the liquid in the 
pipette and thus rendered inoperative. The 
presence of as little as OT— 0*2 c.c. of carbon 
monoxide, a quantity which always remains 
unabsorbed by the ordinary cuprous chlorine 
pipette, causes a very great retardation in the 
oxidation of the hydrogen. Its complete removal 
is therefore necessary, and the best mctljod at 
present found consists in passing the gas. after 
constant volume has been attained in the cuprous 
chloride pipette, into a second pipette prepared bj 
introducing 10 c.c. of a paste offi'Mhly precipitated 
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mercuric o^de on porous tile and cha^ng with a i accompanying figure. The removal of deposited 
solution of 2ogmis. of chromic anhydride^ in 250 — j carbon from the waUa of each tube was effected 
300 c.c. of water. This mixture oxidises lo — ^20c.c. j during operation by means of wiping chains 
of carbon monoxide and c-c. of liydrogen ; attached spirally to a central rotary stinring rod, 

in 10 inins., and by means or it the last traces of ; this device reciuiring to be removed and cleaned 
the former gas can be removed. — G. P. il. ' every few days. The oil was fed at the rate of 

about 15 galls, per tulie per hour in the benzene- 
toluene process, and at double this rate in the 
gasoline process ; in both processes a much hi^er 
rate could be used after preheating the oil. A lai^e 
number of petroleum oils, ranging in character 
from crude oils to gas oils and cylinder stocks, 
were used and, as in the case of laboratory experi- 
ments, the reactions desired were found to be 
practically independent of the kind of oil em- 
poisoning. Although pure carbon monoxide is i 
itself continuously though slo\\'ly oxidised in the | 
pipette, yet as little as 0-2 % in hydrogen is sufil- 
cient to retard the oxidation of the latter over a i 
long period. The pipette accordingly furnishes- 
au extremely sensitive means of detecting minute 
traces of this gas. Tlie injurious effect of carbon 
monoxide does not persist after the removal of 
the gas if the contact metal is allowed to remam 
covered for a short time with the osmium-contain- 
ing chlorate solution. The carbon monoxide 
floes not act as a mcchaaical poison, he., by 
excluding the hydrogen from the active surface 
of the contact, since it is itself much more incom- 
pletely and slowly absorbed than is the hydrogen, 
but in some specific chemical way, at present un- 
explained, it retards the actual oxidation process. 

Confirmation of this is found in the fact that 
increase in concentration of the active oxidising 
agent, e.g.^ by the addition of oxygen to the gaseous 
phase, very notablj^ increases the reaction velocity, 
both of the oxidation of carbon monoxide alone, 
and of mixtures of carbon monoxide and hvdrogen. 

— G.F.M. 

Sodium pyrogalUik a rc-ayeni for the d€ier?nbiaiion 
of o^rygen. J. W. Shipley. J. Amer. Chem. Soc., 

1916, 38, 16S7— 1701. 

SoDini pyrogallate solutions of suitable com- 
position nave been found to give better results 
than potassium pyrogallate solutions for the 
detemiination of oxygen in gaseous mixtures. 

The specific absorption (Anderson, this J., 1915, 

85:^) of a solution composed of 7 '36 gi'ius. XaOH. 

10 grms. pyrogallol, and 11-62 grms. water is 
live times that of the most efficient potassium 
pyrogallate solution (Anderson, loc. vit.). and 
this solution is reconiiiiended for use' in technical 
gas analy.sis. It is somewhat viscous, and when 
the gas pipettes available have capillaries of less 
than Vo mm. internal bore, it is advisable to use 
a solution containing 7'.36 grms. XaOH, 2 — ^3 gruis. 

]iyrogallol, and 8*62 grms. >^ater. Xo carbon 
monoxide is formed bv the use of these sodium 



poisotis ; ReUirdcdmi hy carbon monoaride ' 
of ike oxidation of hydrogen in the chlorate. pipette, 

a contribution io the knoicledge of . K. A. 

Hofmann and H. ScMbsted. Ber., 1916, 49, 
1663—1669. ; 

friE retardation of the oxidation of hydrogen in i 
the clilorate pipette by carbon monoxide (see ■ 
preceding abati-act) is a phenomenon of contact i 


pyrogallate solutions. ’ A new form of double 
pipette for use \vitli liquid reagents is described. 

—A. S. 

Oasolme a7id bensene-tolnene from petroleum and 

other hydrocarbons ; Manufacture, of . W. F. 

Hittman, C. B. Button, and K. W. Dean. U.S. 
Bureau of 3Iines, 1916. Bull. 114. Petrol. 
Teehn, 29. 268 pages. (See also tliis J., 1014, 
1915, 1199; 1916, 525). 
large-scale development of the benzene- 
toluene and gasoline processes was the result of 
niyestigations made jointly by the U.S. Bureau of 
*1,1^ ^hd the Aetna Explosives Co. of Xew York, 
ds finally adopted for commercial operation, the 
■^^uzene-toluene plant consisted of 6 furnaces, 
^<^h heated by 22 gas-burners and containing 2 
J^}vs of 5 vertical cracking tubes (111 ft. long and 
in. in dimeter), i.e., 60 tubes in all ; each tube 
provided with a separate oilseed and con- 
teaser, the arrangement being as showTi in the 


ployed. The benzene-toluene process was also 
efiiciently operated on other liquid hydrocarbon 
materials such as solvent naphthas and light oil 
distillates from water-gas tam and coal tar. Apart 
from the greater yields obtainable from these 
materials or 3 times tliat from ordinary petro- 
leum oils), the use of light oil distillates was found 
to be advantageous on account of the decreased 
carl^>nisatioQ and the lower pressure required for 
the conveision, the results being as favourable At 
atmospheric pressure or with a vacuum as with 
liigber pressures. As r^ards gas formation, 40 to 
00 cub. ft. of permanent gas was generated pear 
gallon of oil cracked in the benzene-toluene pro- 
cess ; and since bbly 250 to 300 cub. ft. per taha 
per hour was required for the furnaces, a large 
surplus of gas of high calorific value (1000 — 1400 
, B.Th.U. per cub. ft.) was available for geneaal 
I plant purposes and other industrial uses. 

I small amounts of gas were produced in the gaw^ne 
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process, the latter requiring an external supply of 
gaseous or oil fuel. The gasoline process was 
tested in the singie-tube furnaces employed in the 
development of the benzene-toluene process, no 
large commercial plant being available ; re^ts 
distinctly favourable to operation on the large 
scale were obtained. With single-stage operation 
(i.e., without re-running the unconverted resi- 
duum) the amounts of products recovered in the 
benzene-toluene process were : benzene, 6 — 8% ; 
toluene, 6--8j xylenes, 4 — 6 ; gasoline, 8 — ^8 ; 
creosote oil and pitch (including higher aromatic 
hydrocarbons and lubricating oil), 25 — 30 ; carbon, 
3—5 ; and gas, 45 — 60 % of the original oil. 
In the gasoline process the amount of gasoline 
recovered was 26 — 30 %, and the residuum (above 
150° C.) available for re-running, 70 — 73% of the 
ordinal oil. The cost of a unit installation of 
4 tubes for the benzene-toluene process, under 
conditions as in 1915, has been estimated at 
approximately 85500 (about £1140) per tube, this 
sum including the building and all equipment but 
not the cost of storage tanks or apparatus for 
the treatment of the furnace products. The cost 
of a gasoline plant would be considerably less. 
A comprehensive bibliography, compiled by M. S. 
Howard, and containing brief abstracts of all the 
publications mentioned, is appended. — W. E. F. P. 

Aranmtie hydrocarbons from a paraffin base oil; 

The time factor in the formation of . G. 

Egloff and T. J. Twomey. Met. and Chem.Eng.. 

1916, 15, 245—250. 

The effect of the time factor or rate of oil flow 
has been studied in connection with the formation 
of benzene, toluene, and xylene from a paraffin 
base oil. The oil was cracked at a constant tem- 
perature of 700° 0,, and at 150 lb, pressure, the 
rates of flow being 12, 16, 23, 30, and 36 galls, per 
hour respectively. As the time factor increased, 
i.e., with a diminished rate of oil flow, the per- 
of recovered oil decreased from 65-5 to 
i ®P' increased from 

0'879 to 0 978 at 15’5° C., the effects being similar 
to those produced by increasing the temperature 
of crackmg. The maximum quantity of benzene 
m the reTOvered oil, viz., 26-3%, was obtained at 
the rate of 12 galls, per hour, the benzene formation 
increasing with decrease of the rate of oil flow. 
The maximum percentages of toluene {13-8%) and 
. (5-9%) were both obtained at the rate 

of 16 galls, per hour. Toluene and xylene showed 
an mcrease, and then a decrease, while benzene 
increased continuously with increase of the time 
factor. On the basis of the oil used, the maximum 
proportion of benzene {6'6%) was obtained at 
12 galls, per hour, of toluene (41%) at 16 and 
23 galls, per hour, and of xylene (2 -4 %) at 23 galls, 
per hour. The percentage of recovered oil dis- 
tilling up to 170° C. increased with increase of the 
time factor to a maximum of 44-7%, and then 
decreased, and the sp.gr. of the distillate in- 
creased to 0-875. The recovered oil obtained at 
a rate of 12 galls, per hour, yielded practically 
pure benzene, toluene, and xylene on fractiona- 
tion. ISo regularity was apparent in the dis- 
tffiation fractions above 170*0., with the excep- 
tion of tar or pitch, the formation of which de- 
creased TOth mcrease of the rate of oil flow. Under 
re**?”® experiments, a maximum 

total of 12-5 gaffs, of benzene, toluene, and xylene 
was obtained from 100 galls, of oil used at the rate 
per hour at 700° C. and a pressure of 
160 lb. per sq. in. — ^B. N. 

OcMene ; Action of sulphur on — under pressure. 

W. Fnedmann. Her., 1916, 49, 1551—1554. 

The foUoudng substances were isolated from the 
product of the action of siilphur on octylene 
(methy]-n-amylethylene) at 270°— 280° C. tmder 


pressure : a thiophene derivative, O.H S 
about 20% yield, identical with that olitain?i 
under similar conditions from octane (see tti^ r 
!^i?-p®S7); a substance C,.H„S, b.pt. l8ot 
162 C., which IS probably a dimethvldi.imvi 
thiophene although not giving the iiicionhfir;/' 
reaction ; and a substance which as v l 

not a disulphide, is probably a dicvclic coninmn 
produced by the union of the two first-montionl 
substances with elimination of two atoTn« /I 
hydrogen. — G. F. M. - 

Ethane-propane fraction from natural gas n- 
densale ; Thermal decomposition of the — 
J. E. Zanetti and E. H. I.eslie. J. Incl p,,'' 
Ohem., 1916, 8, 717— ^nd. ' '' 

The ethane-propane fraction from natural gas i- 
placed on the market in cylinders under .500 
1000 lb. pressure. The gas used in the experimeuk 
was free from carbon dioxide and contained less 
than 0-5% of unsaturated hydrocarbons, 4s j., 
propane-butane fraction (this'j 
1916, 957), the percentage of unsaturated hvdro.’ 
carbons in the gaseous decomposition-producls 
increased gradually to a maximum at about 750° f 
and then decreased to a minimum at about 950° C 
The hydrogen content increased slowly at fli-st, 
with rise of temperature, hut a marked increase 
wa« shown above 760° C, Formation of aromatic 
^drocarbons (tar fog) began at about 750° C 
ffne highest yield of tar fog was 2-5 c.c, per cb. Iti 
of gas used. The tar contained a large proportion 
of naphthalene; benzene was also present but no 
toluene. Copper had no marked effect on tlie 
decomposition, but in presence of iron the form- 
ation of tar fog was inhibited, and decomposition 
into carbon and hydrogen promoted. — A. S. 

Deterioration of leather used in gas meters. Lamli 
See page 989. 

Behaviour of chnmous sails toicards acetylene, mi 
ttc reducing action of salts of divalent chromium. 
Traube and Passarge. See VII, 

Pates Ts. 

Fuel ; Manufacture of compressed . JT Hani 

Paris. Eng. Pat. 101,166, Jan. 19,’ ISls' 
(Appl. No. 870 of 1016.) 

Briquettes are made from a mixture of 95 parts 
of washed anthracite duff, 3 parts of pitch or 
bitumen. ^6 2 parts of disintegrated white 
silica. -'““J . x5^ t/. 

Gas reimU; ^liing of . H. A. Carpenter, 

SeT^cldey, Pa., and The Riter-Conley Manu- 
f^tunng Co., Leet^dale, Pa., U.S.A. Eng. Pat. 
101,117, June 8, 1915. (Appl. No. 4129 of 1910.) 
Horizont.^l retort'S are built upjof a large nuniber 
of preformed blocks, preferably of silica material, 
and are arranged in vertical rows. The retorts 
are supported by cross supporting walls also built 
up of preformed blocks. Tlie retorts and sup- 
porting walls, as assembled, as.siime a partiallv 
collapsed condition, certain joints being left open 
to an extent governed by the known rate of 
expansion of the material. On attaining tlie 
working temperature the blocks of the retorts are 
close contact with each other and 
with the blocks of the columiLs. Dowel pins co- 
actmg with reces-ses in the faces of the blocks mav 
^ present displacement of the blocks 
whilst heating up, — J, B. 0. 

retor^; Discharging apparatus for 

S. Glwer, St. Helens, and J. West, Southport. 
Eng. Pat. 11.942, Aug, 18, 1915. 

A TBQUpH, a, forming a stationary water-seal, 
attached to the mouth, b, of a vertical retort, b}' 
means of trunnions, c. Within this trough U 
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proviiied a tray-like element, e, carried by the 
trunnions, f, and adapted to be oscillated by the 
arnis, g, the length of stroke being regulated by 



the adjustable stops, i. On moving the tray to 
the left by means of the rods, k, the raised portion, 
0 , pushes forward a portion of the coke, whilst 
on the retiufn stroke, a portion of the coke is 
forced over the delivery edge. To allow access to 
the retort for scurfing or other purposes, the 
trough, a, and the tray, e, may be turned to the 
positions shown in dotted lines.— J. E. C. 

Ga4 producer vlante ; Generalor for . G. H. 

Allen, North Fremantle, W. Australia. Eng. 
Pat. 10,881, July 27, 1915. Under Int. Conv., 
July 27, 1914. 

Am is introduced into a continuous gas producer 
from below the grate by means of an air intake 
passing through the fire zone to a convenient 
height. The air then passes downwards through 
the fuel to a chamber below the grate, whence the 
gas produced is withdrawn. — J. E. C. 

Gas making apparatus. A, M. Stanley, Lynn, 
Mass., Assignor to Hydrocarbon Converter Co., 
New York. U.S. Pat. 1,177,904, Apr. 4, 1910. 
Date of appl., Aug, 31, 1910. 

The apparatus consists of a series of cylinders 
arranged to form concentric passages. The inner- 
most cylinder consists of a porous refractory 
material of an earthy nature. Immediately out- 
side this is a self-contained heating jacket, the h^t 
being supplied by exhaust gases, etc. Surrounding 
this heating jacket is another concentric space for 
heating the air supply to the apparatus. lAquid 
fuel, along with a related supply of heated air 
from the outermost jacket, passes into the interior 
of the porous cylinder, its course beir^ checked 
by baffles. Here, the fuel is gasified by partial 
combustion. The temperature is regulate by the 
intermediate heating jacket and a thermostat 
arrangement operated by the expansion of the 
vessel. — J. E. C. 

Gas; Process of generating tarless . H, F. 

Wallmann, Chicago, 111., Assignor to A., W. R., 
and H. H. Wallmann, Chicago, 111. U.S. Pat. 
1, 195, 934, Aug.22,1916.DateofappI.,Dec.l7, 1912. 
Fuel is passed continuously th^gh a conduit 
in which it is subjected to distillation, and the 
solid residue is subject^ to a h^her temperature 
in another chamber. Liquid hydrocarbons arc 
led into this second chamber and are gasified, 
whilst the solid residue is completely consumed 
in the lowwr portion by a supply of air. — J . E. C. 


Washer seruhbera for use in the purification of gas. E. 
Hanappe, Highgate. Eng. Pat. 1Q1,106, Feb. 17, 
i 1916. (Appl. No. 2392 of 1916.) 

I The scrubber ia filled with small, regularly shaped 
i sticks or splints of wood placed indiscriminately. 

— J. E. C. 

Ilydrocarhoiis ; Process and apparatus for cracking 

attd separating ike resulting products. G. P. 

Lewis, London. Ei^. Pat. 7535, J>Iay 19, 1915. 
Liquid hydrocarbons are heated under pressure 
i and allou ^ to escape into a low-pressure chamber. 

; The condensed liquid from the latter is heated in a 
; still and the vapours fractionally condensed. 

I The residue from this still may be returned to the 
i cracking plant or destructively distilled till all 
I volatile matter is driven off, leavii^ a residue of 
; coke. One or more stills may be used for treating 
the liquid residues either from the low-pressure 
cliamber or from another still. The stills may be 
operated at different temperatures and the fixed 
gases may be led to a suitable gasholder. — J. E. C. 

i Petroleum oils ; Apparatus for heating M. J. 

! Trumble, Artesia, Cal., A^ignor to The Simplex 
I Refining Co. U.S. Pat. 1,194,577, Aug. 15, 1916. 

I Date of appl., Sept. 16, 1912. 

Petroleum oU is passed through a series of tubular 
retorts and U -connections heated by interior 
steam jot pipes. A by-pass is arranged to draw 
I gas from the retorts and deliver it into the heated 
I oil outlet pipe. — J. E. C. 
i 

I Gasoline from natural gas; Process of extracting 

! . J. P. Foucart, Muskogee, Okla. U.S. 

j Pat. 1,195,158, Aug. 15, 1910. Date of appl., 
May 11, 1914. 

Natural gas is forced into steam which is under 
a pressure of 20 lb. per sq. in., whereby the con* 
^ stituents which are not in a state of vapour are 
' vaporised. The mixture is then led out of one 
i end of the containing vessel, while a fresh charge 
! of steam and gas is introduced at the other end. 
1 The mixture is passed through a condenser and the 
j condensed liquid is collect^ in a closed tank, 
■ in wffleh the gasoline and water form two layers 
; which can be drawn off separately, while the 
; residual gas is withdrawn from above the surface 
I of the liquid. — J. H. J. 

1 

! Asphaltic products and process of making the same. 

L. Kiiwhbraun, Chicago, 111. U.S. Pat. 1,194,750, 
j Aug. 15, 1916. Date of appl., Mar. 29, 1912. 
Semi-asphaltic petroleum residue is heated at a 
temperature increasing to 700® E. (about 370® 0.), 
and superheated steam, at a temperature not 
above 700® F., is blown into the mass. A con- 
; siderable portion of paraffin hydrocarbons is 
' expelled, leaving a highly ductile product, — J. E. C. 

I Coke oven doors. J. E. Mitchell and H. Morfey, 

I Barnsley. Eng. Pat. 13,819, Sept. 20, 1915. 

; Gas retorts; Apparatus for charging . H. 

Bird, R. Cort and Son, Ltd., and A. G. Sims, 

: Reading. Eng. Pat. 12,776, Sept. 7, 1915. 

Burning gas ; Means^ for . I. Hall, Binning- 

I lim. Eng. Pat. 12,695, Sept. 4, 1915. 

1 Combustion residues from locomotives ; Utilisation of 

j . J. S. Bean and H. Nash. Ft. Pat. 479,298, 

July 17, 1915, 

See Eng. Pat. 14,618 of 1914 ; this J., 1915, 824. 

Aaaluihmni for briquettes, etc. P. J. Mitchell and 
A. C. Evans. Fr. Pat. 479,635, Sept. 2, 1915. 
See Eng. Pat. 19,933 of 1914 ; this J., 1915, 899. 
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filet; Marmfaeturc of ariifkial or aggkmeraied 

. H. Fjttaday. JV. P&t. 479, 6i0, Sept-. 3, 

1915. 

See Eng. Pat. 19,405 of 1914 ; this J., 1015, 824. 

Coke; Manufacture of from non-coking or 

diMculily coking coal. T. M. Hickman. Fr. Pat. 
478,823, May 27, 1915. 

See Eng. Pat. 4214 of 1914 ; this J., 1915, 700. 

Coke ; Manufacture of . A. McD. Duckham. 

Ft. Pat. 479,372, July 23, 1915. 

See Eng. Pat. 17,502 of 1914 ; this J., 1915, 787. 

Retort for distilling or ectrboniaing coal or other 
carimmcmua eubatance. C. W. Tozer. Fr. Pat. 
478,040, Mar. 15, 1915. 

See Kng. Pat. 7116 of 1914 ; this J., 1914, 913. 

Retorts for carbonisation of coal and the like. A. I 
McD. Duckham. Fr. Pat. 479,373, July 23, 1915. 
See Eng. Pat. 13,934 of 1914 ; this J., 1915, 1044 , 

Coal gas making apparatus. L. D. Carroll, London. 
From C. S. Chrisman, Philadelphia. U.S.A. 
Eng. Pat. 101,306, Feb, 24, 1916. (Appl. No. 
2783 of 1916.) I 

See U.S, Pat. 1,176,432 of 1918 ; this J., 1916, .527. 

Shale or coal ; DisiUlaiion of — — for production of 
oil-gas or lighting gas. J. W. Fell. Ft. Pat. 
478,652, May 10, 1915.' 

See Eng. Pat. 6613 of 1915 ; this J., 1916, 626. 

Gas producer. G. IT, Bentley and K. G, Appleby. 

Fr. Pat. 477,998, Mar. 12, 1915. 

See Eng. Pat. 9040 of 1914; this J., 1915, 540. 

Oil'fjas ; Manuiacture of — HoUandsche 
Hesidugas Moatschappij Systeem Kincker* 
Wolter. Ft. Pat, 478,836, Mar. 23, 1915. 

See Eng. Pat. 6285 of 1915 ; this J., 1916, 625. 

Gas ; Manufacture of — — . Anglo-Mcxican Petro- 
leum l^foduets Co., and R. P, Brousson. Pr. Pat. 
479,751, Sept 16, 1915. 

See Eng. Pat. 6873 of 1915 ; this J., 1916, 958. 

Carbon monoxide ; Method of cd)sorbing' \ 

gases]. W. G«aus, Assignor to Badwche AniHn I 
und Soda Fabr., Ludwigsbafen, Germany. 
UjS.Pat. 1,196,101, Aug. 29, 1916. Date of appl., 
Oct. 21, 1914. - 

See Ger. Pat. 282,505 of 1913 ; this J., 1915, 651. 

Hydrocarhom of low boiling point ; Prodtiction of 

. Ii-oline Co. of America. IV. Pat. 477,891, 

Mar. 5, 1915. 

See Eng. Pat. 3327 of 1915 ; this J., 1916, 828. ! 

Fuel for internal combustion motors. R. Wood. ' 
Ft. Pat. 478,070, Mar. 17, 1915. | 

See Eng. Pat. 24,262 of 1014 ; this J., 1915, 483. j 

Motor compound ; Process and apparatus for 

production of a liquid . B. L. Einehait. 

Ft. Pat. 478,614, May 5, 1915. 

See Eng. Pat. 6290 of 1915 ; this J., 1916, 104. 

Hydrocarbons; Treatment of liquid - — 

Process Oil Co. Fr. Pat. 478,316, Apr. 7, 1915. 
See Eng. Pat. 4856 of 1915 ; this J., 1916, 528. 

HB.— DESTRUCTIVE DISTIUATION; 
HEATING; UGHTING. 

A source of flotative agents [for ore ooncentraUanF 
[Wood tar front sage brush.} Qevenger. See X. 


Patents. 

Destructive dieiillation of coal or other carbonaceoxis^ 

subslnncea ; Furnace settings for . S, K, 

Wellington, London. Eng.Pat.77C9, May 25, 1915' 
In a fumaec setting for vertical retorts, the 
horizontal heating flues are divided into three 
spaces by two vertical partitions. Gas and ait 
are fed into the central combustion space, and the 
heatii^ gases pass to one end, and are then deflected 
Into the two outer spaces adjoining the retorts 
proper. The proportion allocated to eitlier of the 
outer spaces is eontooUed by an angular damper 
block. The exhaust and air supply flues com- 
municate with a recuperator or regenerator. 

— J. E. C. 

Oils, spirits and gases ; Method of and apparatus 

for obtaining from peat or other material or 

stihsiances. A. N. Macnicol, Melbourne, Aus- 
) tralia. Eng. Pat. 10.079, July 22, 1915. Under 
Int. Conv., July 22, 1914. 

The apparatus consists of a retort and a separately 
heated retort extension. The material is heated 
in the main i*etort along with catalytic agents,, 
such as imn oxide, nickel, etc., and in' presence nf 
steam, liydrogen, or water-gas. The volatOised 
I oils ai'e then heated in the extension, with or 
without steam, etc. Condensers are used, and 
any part of the system may be subjected to 
pressure by means of a compressor with tlie- 
necessary valves. — J. E. C. 

Volatile products; Separation of from solid 

carbonaceous Tnaierial. L. Del Monte y Aldaina, 
Assignor to Oil and Carbon Products, Ltd., 
London. U.S. Pat. 1,196,470, Aug. 29, 1910. 
Date of appl., Sept. 21, 1914. 

Solid carbonaceous material is di.sti]led in an 
inclined i*etort. The upper end of the retort is 
heated to a higher temperature than the remainder, 
and the distilled vapours on their passage to tlic 
lower end are condensed by contact witli pro- 
gressively cooler material. The liquid condensed 
products are prevented from leturniug to hotter 
regions of the retort. — J. E. C. 

Charcoal powder; Process of mahing active . 

h. PUat^i, Warsaw, Russia. U.S. Pat. 1,105,720, 
j Aug. 22, 1916. Date of appl., Aug. 7,, 1913. 

1 See Ger. Pat. 267,443 of 1912 ; this J"., 1911, 210. 

Neon Ihjhiing. G. Claude. Fr. Pat. 47S,070, 
J'uly 10, 1914. 

See Eng. Pat. 8312 of 1915 ; this J., 1015, 100.7. 

Metallic fUamenis for electric incandescence lamps ; 
Manufacture of — — . K. Nishimoto. Fi*. Pat. 
478,603, May 14, 1915. 

I See Eng. Pat. 7829 of 1915 ; this J., 1016, 731. 

j Heating furnaces [for mcials]. Eng. Pat. 15,220. 
See X. 


HI.— TAR AND TAR PRODUCTS. 

Toluene; Formation of by the action of 

anhydrous aluminium chloride on xylerw. and 
bemene. F. Fischer and IT. Xiggemann. Per., 
1916, 49, 1-175—1482. 

By boiling xylene with 2 to 4% of aluiniiiinin 
chloride for 2 hours beneath a reflux conden*.'i‘. 
about 12% of toluene may be obtained, togctlicr 
with a certain proportion of benzene and of higlnr 
homologues of xylene. By using the so caiUd 
“ solvent benzol I ” (a mixture of alkylbenzcn^'S 
yielding 3% distilling up to 134“ C.) instead of 
xydene, only a small amount of toluene is produced, 
although prodimts of lower boiHi^ point ‘"oe 
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formed. In ca«e of “ solvent bonzol II ” 
(which yields 2% distilling up to 140® C.) no 
products of lower boiling point arc formed, 
i^e enei^etic action of aluminium chloride 
causes decomposition of benzene, but only 
traces of toluene are produced. Attempts to 
transfer a methyl group from xylene to benzene 
bv the simultaneous decomposing and synthetic 
action of aluminium chloride gave indecmive 
results.— C. A. M. 

-'filorination of hydrocarbons with aqua reyia. 
R L. J-)atta and F. V. Fernandes. J. Amcr. 
Chem. Soc., 1916, 38, 1809—1813. 

^CRTHER experiments have been made on the 
Lction of aqua reqia on aromatic hydrocarbons 
compare this J., 1914, 1198}. -m-Xylene yielded 
lie monochloro-, the 4.6-dichloro-, and the 
^tracldow-derivatives, together with a small 
juantity of a trichloro-derivative (m.pt. IIT^C.). 
)-Xylenc Yielded the monochloro-, the 4.o-di- 
liioro', ftud the tetrachloro-derivatives. p-Xylene 
deldcd the monochloro-, the 2.5-dichloro*, and 
he tetracUoro-derivatives. From ethylbenzene 
he chief product was monochloroethylbenzene, 
bjHj.C JI*C1 ; when the action wa.s piolonged, a 
:rybtalline substance of m.pt. 171-5® C., which is 
under inx'estigation, was foimed. Dibenzyl yielded 
p-diclilorodibenzyl. Higher homologues and more 
nomplex hydrocarbons gave complex mixtures of 
reaction products, or were completely decomposed, 
\rith formation of cliloi-oph^rin. — A. S. 

CSioropicrm and tetrachlorcquinonc [ckloranil] ; 

formation of by the action of aqua reyia on 

organic substances. R, L. Datta and X. 11. 
Chatterjee. J. Amer. Chem. Soc., 1916, 38, 
1813— 1821. 

Tei: aolSbn of aqua regia on a large number of 
organic Substances has been studie<l, and it has 
been found that in all cases where the comTOund 
is destroyed by the action of aqua regia chloro- 
picrin is formed, though in very ^'arying quantities 
(Compare this J., 1915, 377). Many aromatic 
compounds yield chloranil (tetiaclilorociuinonc) 
by the action of aqua regia. This is especially the 
case with compounds having easily replaceable 
groups in the pam-position and compounds of 
([uinonoid structure. Chloranil is not lormcd from 
rompotinds, such as naphthalene and anthracene 
derivatives, conta.imng complex nuclei. The exist- 
ing method for the comnxercial mamiCacturc of 
chloranil by the oxidation of trichlorophenol with 
potassium bichromate, could probably be advan- 
tageously replaced by a method in which 
regia is used. The following yields of chlomnil 
'cere obtained by the action of aqua regia on 
20 grms. of the substances mentioned : quinol. 
13 — 14gnns. ; p-phenylenediamine. 13— Ttgrms. ; 
trichlorophenol, 10 grms. ; sulphanilic acid, 6 — 7 
gmis.— A. S. 

'^^'Dikydroxiftoluene {isohomocalcchol) and the 
nitro-derivatives of its methyl ethers. R. Majima 
and Y. Okazaki, Her., 1910, 49 , 1482 — 1496. 
-■3-Dihydroxytoluexe, the lowest homologne of 
liydroutushiol (this J., 1916, 128), behaves in an 
analogous manner to the latter on treatment with 
chloride and alkali, and the dimethyl ethers 
both substances yield analogous mono- and 
dinitro-derivatives (see this J., 1914, 91). Amino- 
-3-dimethoxytoluene was converted by the diazo 
reaction into hydroxy-2.3-diniethoxYtoIuene, which 
transformed into the quinone. The hydroxy 
or amino group appeared to be in the 5-position, 
whilst comparison with nitro compounds of 
yerairol indicated that the dinitro deriyative is 
^•6-dimtro-2.3-dimethoxytoluene, Cain and 
oimonsen (T^ans. Chem. Soc., 1914, 105 , 156 } 


de^ribed both nitro derivatives, but the melting 
points of thcii' products (viz. 76® — 77® C. and 
95 C.) did not correspond with those found bv the 
authors (viz., 105®— 106® C. and 112®— 11*3® ('. 
respectively). The discrepancy is attributed to 
the_ preparations of Cain and Simonsen being 4.6- 
<linitro-2.o-dimethoxytoluene and 4-ammo-6- 
nitro-2.3-dimethoxji:bluene. This was confirmed 
by the preparation of the 4- and 6-mononitro- 
derivativesfrom 2-methoxy-3-hydroxytoluene, and 
the convemion of the 4-hitro derivative into 4- 
n|tro-2.3-dimethoxybenzoic acid, which Cain and 
Simonsen were unable to obtain. It melted at 
94® to 95® C. All tlic tlieoretically possible nitro- 
derivatives of 2.3-dimethoxytoIuene have thus 
been prepared. The 4.5-trinitro deiivative melted 
at 131®— 132®C.— C. A.il. 

Phenol ethers., and esters ; Hydrolysis of by 

nuutns of the hydrochlorides of aromatic bases. 

J^re^ntroiion of anilides and their homologues. 

A. Klemenc. Ber., 1916, 49, 1371—1376. 

One molecular propoi-tion of the ether or ester is 
heated to fusion (180® — 230® C.) with 2 to 3 mols. 
of aniline liydi'ochloride, or a homologue ; the 
reaction is generally complete within an hour, 
when the fused mass is pouml into concentrateil 
In diochloric acid and the product worked up by 
suitable means. ^Vith andine liydrochloride anisic 
acid gave an 80% yield of 5>’hydroxybenzoic- 
anilide (ui. pt. 201® — 202® C.) ; ni-niethoxybenzoi(j 
acid gave m-hydroxybenzoic-anjlide (m. pt. 150- C. ); 
pyrogalloitrimethyl ether gave pyiogallol {m. ptr 
132® C., after one recrystallLsatiou from benzene) ; 
14 ^ms. of hcmipinic acid gave 4 gmis. of nor- 
heniipinic-anil, CHH9O4X (m.pt. 220® C.) ; anisol 
is uiiattacked even after several lioiirs heating in 
an autoclave. With ^>-toluidine hydrochloride 
anisic acid gave a quantitative yield of p-hydro-xy- 
benzoic-p-tohndide (ni. pt. 20f — 209® C.); with 
m-toluidine hydiochloride a high yield of the m- 
toluidide was obtained. Isovanill’ic acid (m. pt. 
255® — 257® C.) was obtained when hemipinic acid 
(I part) was heated for 4 hours at 200® C. with 
diuiethylaniline hydrochloride (2 parts). Fxperi- 
inents with aniline hyrtriodide and anisic acid 
showed that about two-thirds of (he methyl radical 
split off was liberated as methyl iodide”; the re- 
maining one-third served to methylate some of the 
aniline. — K. W.L. 

' Benzoytem^-aiithranil and bisanfhranils and antkra- 
quinonc-azides. A. Schaarschmidt. Ber., 1916, 
49, 1632—1637. 

AxTHR.\QUiNON'E diazoiihim salts combine with 
sodium azide to form anthraquinonc-azides. The 
azide from the 2-t>'pe of anthraquinojie compound 
is stable in boiling water but the product of the 
1 -derivative readily loses tu'o atoms of nitiygcn 
yielding a pure, finely crystalline and stable com- 
pound, 3.4-benzoyleneanthraniI, m. pt. above 
3(30® C, Slmilarlyfrom 1..5-diamino-anthraquinone- 
(hei’e is obtained the con'esponding bisanthranil 
derivative and from L4-dianiino-anthraquinone 
the isobisanthranil derivative, reddish bi'own 
powders both giving strongly fluorescent solutions. 
Authraquinone-2-azide, which is .stable to boiling 
water, is a colourless powder crystallising from 
acetic acid in yellow needles, m.pt. 160® C.. and 
dccompo.sed on wanning with strong sulphuric 
acid into hydroxyaminoanthraquinone. — J. F. B. 

Mamifaciure of gasoline and benzene-toluene from 
petroleum and other hydrocarbons. Eittman and 
others. See IIa. 

The Ume factor in the formation of aromatic hydro- 
earhons from a partfffin base oil, Egloff and 
Twomey. *SecII.^. 
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Thermal decomposition of the ethane-propane fraction 
from natural gas condensaie. Zanefcti and Ixalie. 
See IlA. 

Fifty-second annual report on alkali, etc., tooiks, 
hy the Chief Inspector. 1915. See VII. 

Coumarone resin audits uses. Ellis and Rabinovitz. 
See XIII. 


Hydrogenation of heterocyclic compounds. Skita 
and Brunner. See XX. 


Patents. 

Sulphonation of organic compounds. A. Heine- 
mann, Birmingham. Eng.Pat.l2,2(iO,. Aug. 25,1915. 
The sulphonation of aromatic compounds can be 
carried out with weaker add, in a shorter time, 
and without carbonisation, if a small quantity of 
iodine beadded. Example . — 146 grma. of sulphuric 
acid, 70 grms. of benzene, and 0-25 grm. of iodine 
are heated and stirred together under a reflux 
condenser for five hours. The whole of the benzene 
will then have been converted into betizencmono- 
eulphonic acid. The iodine can be recovered by 
adding water to the product and Altering. — P. Sp. 

Toluene ; Production of . W. B. Sif ton, and 

Harding Bros.. Ltd. Fr. Pats. 479,295 and 
479,296, July 17, 1915. 

See Eng. Pat. 8886 of 1915 ; this J., 1916, 248. 

Toluene ; Apparatus for prdmwtion of . W. B. 

Sifton. Ft. Pat. 479,297, July 17, 1915. ‘ 
See Eng Pat 9437 of 1915 ; this J., 1916, 248. 


violet-red dyestuff obtained in moderate yield bv 
the oxidation of an equimolecular mixture df 
dimethyl-p- and -ni-phenylenediamines by potas 
sium bichromate in presence of dilute hydrochloric 
acid ; the reaction w completed by heating to 
80° C. The zme salt is precipitated by the addition 
of zinc chloride and saturated sodium chloride 
solution and converted into the hydriodide, wliii ii 
may be recrystalUsed from dilute alcohol. There 
Is no change of colour on the addition of alkali 
^is dyestuff is not suitable fop use in biological 
investigations like the similarly constituted Meflnl. 


Patents. 

o-[nydr]oxyaio dyestuffs ; Manufacture of dircii 

. 0. Imray, London. From Soc. Cliom 

Ind. in Basle, Switzerland. Eng. Pat. 1 e.^n' 
Aug. 25, 1915. 

Direct o-hydroxymono-, dis-, or poly-azo dve- 
stuffs are obtained by coupling an o-hydroxydiazo 
compound of the benzene or naphthalene series 
with an N-substituted 2-amino-5-naphthol-7-sulph. 
onic acid or 2-amino-5-napbthol-1.7-disulphonic 

acid (except an N-aUcyl or N-aryl derivative), in 
some cases using simultaneously any aromatic 
diazo^comMund ; or with the nnsubstituted adds 
mentioned above or any substitution product, in 
some cases using simultaneously another end 
component or a middle component capable of 
being further diazotised and any aromatic diazo- 
compound. (Reference is directed, in pursuance 
of Sect. 7, Sub-sect. 4, of the Patents and Designs 
Act of 1907, to Eng. Pat, 21,473 of 1910 ; thiW„ 
1911, 1109.)— F. W.A. ■: 


IV,-C0L0URING MATTERS AKD DYES. 

Ahsorption of colouring mailers hy charcoal and 
silica. E. Knecht and E. Hibbert. J. Soc. 
Dyers and Col., 1916, 32, 226—230. 

A DETAILED account of the literature referring to 
the subject is given, and emphasis is laid on the 
fact that animal charcoal cannot be regarded as 
one form of the element carbon. The examination 
of charcoals which have been treated to remove or 
introduce nitrogen has shown that the nitrogen 
content has a direct influence on the ahsorption 
of Crystal Scarlet and Methylene Blue. The 
product obtained from pure silk, and activated by 
heating with potash, absorbed a considerable 
amount of Crystal Scarlet, and hence the sulphur 
present in animal charcoal is not responsible for 
its colour-absorbing properties. A sample of bone 
charcoal had not such a great absorptive power as a 
sample of blood charcoal, although the former 
contained a higher percentage of nitrogen ; this 
is probably due to the condition of the nitrogen, 
and Glassner and Spida (this J., 1907, 1915) have 
suggested that cyanamino-compounds are present 
in animal charcoal. In accordance with the 
results of Glassner and Suida (this J., 1908, 803), 
it was found that the oxygen content of charcoal 
plays an important part in the absoiption of 
Methylene Blue. Experiments on the dyeing of 
silica and silicic acid led to the same results as 
those of Suida (this J., 1904, 1144 ; 1907, 1236) ; 
powdered quartz does not absorb Methylene Blue, 
and the absorption of this dyestuff by calcined 
silica is due to the fact that the silica is capable of 
being hydrated in the air or in contact with the 
soluflon of dyestuff. — F. W. A. 

Tetramethyldiaminophenazine. P. Karrer. Ber.. 

1916, 49 , 1643—1644. 

Stmhetbical tetramethyldiammophenazine is a 


lAnlhracenc) vat dyes and process of making them. 
^ Liittringhaus, Mannheim, Assignor to Bad- 
ische Ani lin u. Sioda Fabr., Ludwjg^afen, Got 
many. U.8. Pat. 1,196,127, Aug. 29, 191ti, 
Date of app]., Oct. 20, 1913. 

See Ft. Pat. 463,508 of 1013 ; this J., 1914, 415. 


V.— FIBRES; TEXTILES; CELLULOSE; 
PAPER. 

Paper-making rruUeriaJs [TambooHe grass and 
Papyrus] from South Africa. Bull. Imp. Inst., 
1918, 14, 163—167. 

Tambookie grass {Cyndiopogon Nardus var. 
valtidus) grows extensively in the TransvaEil. 
particularly in the northern parts. The sample 
examin^ ranged in length up to a maximum of 
5 ft. 6 in., with a diameter of about I in. at tlio 
base. On digestion with caustic soda tambookie 
grass yields 37il% of an easily bleacbabie pulp 
(dry pulp referred to air-dry material), showing 
an average length of fibre of 0-081 in., and is 
considered to be well adapted for paper-making 
and to have a value higher than that of Algerian 
espa^. Papyrus is found in the St. Lucia Bay 
districts of Zululaud and samples of this reed have 
been compared with those obtained from East 
Africa and the Sudan. It is easily digested with 
caustic soda and gives a good bleaching pulp, hat 
the yield of pulp from the South African variety is 
somewhat lower than from those obtained fiem 
other parts. In the case of both these .South 
African materials, it is considered that export in 
the raw state would not be profitable on account 
of freight, but they could be converted into half 
stuff for export or for tho manufacture of papnt 
locally. — J. F. B. 
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Patents. 

Fibrous compositions. [Roofinff sheets.] J. 0 . I 

Woodloy, Pelham Manor, N.Y., tJ.S.A. Eng. 

Pat. 8815, June 15, 1915. i 

Fibrous material, e.g. waste paper or pulped ! 
stock, preferably in the moist condition, is st-eeped | 
in or coated or sprayed with a hot liquid binding | 
mediiun which subsequently becomes gummy on j 
cooling. Generally, the binder may consist of a 
mixture of a natural or artificial flux oil or soft 
asphalt with harder asphalts such as gilsonite 
or hard pitch, for instance, a mixture of 88% of 
residuum oil, m.pt. 100® — 120® F. (38® — 49® C.), 
and 12% of gmnamite. The saturated paper, 
cooled to a semi-solid consistence, is disintegrated 
into its ultimate fibres by forcing the mass re- 
peatedly through perforate plates, so as to draw 
out the fibres between the surrounding elastic 
material. When the mixture is homogeneous it Is 
subjected to pressure, e.g. by rollers, and formed 
into sheets, in which the fibres are completely 
coated with bituminous matter and felted together. 
The proportion of fibrous material should not 
exceed 50% of the mass and may preferably be 
between 5 and 30%. — J. F. B. 


Textile hells or the like ; Process for impregnating 
— — xcith gvUa-percha, batata, indian^er or the 
like. E. C. R. Marks, London, From A./S. 
Roulunds Fabriker, Odense, Denmark. Eng. 
Pat. 101,127, Apr. 3, 1916. (Appl, No. 4882 of 
1916.) 

Textile materials are treated with ^tta-percha, 
balata, or rubber dissolved in suitable solvents, 
containing also 2 — 20% of a sulphonated oil to 
make the solution more nuid and assist penetration. 
The mixture may, if desired, also contain sulphur, 
preferably in solution, with a view to subsequent 
Milcanisation. — J. F. B. 


Stenciling fabric ; MelhodofproduciTiga . A. "E. 

Stripped New York. U.S. Pat. 1,194,899, 

Aug. 15, 1916. Date of appl., Nov. 22, 1912. 
The fabric is treated whilst protected from the 
light with a heated solution containing gelatin, 
glycerin, and potassium bichromate, in which the j 
prox)ortion of glycerin by weight exceeds that of the i 
gclatiu ; it is then dried with exposure to light, I 
treated with warm water, then with a 15% solution j 
of calcium chloride, subjected to heat and pressure | 
for drying, and finished. — J. F. B. ' 


Cellulose or vaper-pulp^ from fibrous vegetable i 

materials ,* Method of isolating or extracting 1 

and apparatus therefor. W. Raitt, London. [ 
Eng. Pat. 16,488, Nov. 23, 1915. ! 

Is carrying out the process of fractional digestion, I 
e.g., of bamboo, described in Eng. Pat. 15,779 of [ 
1912 (see Fr. Pat. 453,307 of 1912 ; this .T., 1913, i 
7 15), the operation may be reduced to two stages by i 
extracting in an auxiliary vessel, those constituents [ 
which are soluble in water and in a dilute solution j 
of caustic soda at a moderate temperature (100® C.), J 
and subsequently removing the lignin by digestion 
with a stronger solution of caustic soda at a briber ; 
temperature (162® C.). The strei^th of the alkali i 
used for the main (lignin) digestion may he such | 
that the spent liquor contains sufficient uncon- ; 
sumed caustic soda to perform the prelimmary ex- | 
traction of a succeeding batch of material. The 
auxiliary vessel and the main digester may he so 
arranged that the charge of the former may be 
transferred to the latter, and the steam escaping 
from the main digester may he conducted into the : 
auxiliary vessel to boil the contents at a lower 1 
pressure. — J. F. B. ' 


; CELLULOSE ; PAPER. 


Paper pulp and the like [jrom sunflower stalks] ; 
Process for the manufacture of . H. McCor- 

mack, Chicago, and E. W. McMullen, Kenosha, 
Wis., Assignors to F. Orth and J. Harbaugh, 
Indiana Harbour, lud. U.S. Pat. 1,196,708, 
Aug. 29, 1916. Date of appl., Nov. 25, 1914, 
Crllulosic material, e.g. sunflower stalks, is dried 
and shredded, then digested in a solution containing 
5% of sodium hydroxide, 10% of carbonate, 8% 
of sodium ddoride, and 25 % of sodium oxychloride 
(hypochlorite), calculated on the weight of the 
material, under a pressure of 80 lb. per sq. in. for 
about 10 hours. The digested material is beaten 
to a pulp in a pebble mill or the like, which may 
contain a dilute solution of permanganate. — J.F.B. 

Paper size and process of making same. G. Muth, 
Butzbach, Assignor to Dr. Graf und Co., 
Neubabelsbei^, Germany. U.S. Pat. 1,194,866, 
Aug. 15, 1916. Date of appl., Jan. 25, 1916. 

An artificial resin obtained from coal tar (cou- 
marone resin) is melted with natural resin or a 
saponifiable fat until frothing has ceased, and the 
mixture boiled with an alkali until a unifonn 
emulsion is produced. — J. F. B, 

Paper ; Method and apparatus for sizing [surface- 

starching] . H. M. \Vhcelwright, Ware, 

Mass. U.S. Pat. 1,105,888, Aug. 22, 1916. 
Date of appl., July 22, 1915. 

The paper is led through a series of wet-presses 
and while parsing between the last pair of press 
rolls a size composed of a soluble starch compound 
OP “ feculose ” IS applied to both sides of the moist 
web of paper by means of the press rolls, which 
transfer the starch solution to the paper. — J. F. B. 

Wool-scouring and analogous liquors f Concentra- 
tion of and recovery of the qrease and alkaline 

sidisiances present therein. E. V. Chambers, 
T. C. Hammond, and G. G. Jarmain. Fr. Pat. 
478,641, May 8, 1915. 

See Eng. Pat. 13,095 of 1914 ; this J., 1915, 276. 

Textile driving belts and the like ; Impregnation 

of . Aktieselskabet Roulunds Fabriker. 

Ft. Pat 479,333, Oct. 24, 1914. 

See Eng. Pat. 101,127 of 1916; preceding. 

Cellulose esters; Preparation of new . Soc. 

Chim. Usiucs du Rhone (anc. Gilliard, P. Monnet, 
et Cartier). Fr. Pat. 478,436, Aug. 4, 1914. 
See Eng. Pat. 10,822 of 1915 ; this J., 1915, 1086. 

Collodion [artificial silk] ; Machines for spinning 

H. de Chardonnet. Fr. Pat. 478,405, 

Aug. 1, 1914. 

See Eng. Pat. 10,857 of 1915 ; this J., 1916, 533. 

Collodion [artificial silk] and like threads ; Process 
and apparatus for denitrating, bleaching, dyeing, 

and otherwise treating . H. de Chardonnet. 

Ft, Pat, 478,401, Aug. 1, 1914. 

See Eng. Pat. 10,858 of 1915 ; this J., 1916, 302. 

Paper jmlp ; Separation of metallic particles and 

other foreign matter from A. J. Newell 

and R. J. Marx. ¥t. Pat. 477,995, Mar. 12, 1915. 

See Eng. Pat. 2865 of 1915 ; this J., 1915, 1138. 

Paper ; Process and apparatus for pulping printed 

or unprinted and for removing ink from 

printed paper. General Waste Paper Recovery Co. 
Ft. Pat. 478,288, Mar. 20, 1915. 

See Eng. Pat. 3702 of 1915 ; this J., 1916, 833. 

Paper-making machines, and manufacture of paper. 

R. J. Marx. Fr. Pat. 478,839, Mar. 80, 1915. 
See Eng. Pat. 370S of 1915 ; this X, 1915, 1007. 
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Pulp mills ; Process of IreaHng toasie liquors from 

. E. L. Rinman, Hamas, Sweden. U.S. 

Pat. 1,196.2^, Aug. 29, 1916. Date of appL, 
Mar. 12, 1912. 

See Ft Pat. 441,186 of 1912 ; this J., 1912, 812. 


VI.— BLEACHING; DYEING; PRINTING; 
FINISHING. 

Ahsorplion of colouring matters hy charcoal and 
silica. Knecht and Hibbert. See IV. 

Sole on the cause of the pink colour observed in 
certain hypochlorite bleaching solutions. Elledge. 
Sec VII. 

Patents. 

Textile tnaierials ; Scouring, bleaching, dyeing and 
the like machines for treating — — . P. P. Larivei, 
Bradford. Eng. Pat. 11, .583, Aug. 11, 1915. 

In machines of the type in which the textile 
materials are supported on rollers or frames inde- 
pendent of the vats containing the treating liquids, 
these vats are supported by vertical columns formed 
as racks having teeth on one side. By means of 
toothed wheels and gear operated from two shafts, 
constantly rotated in the same direction and 
brought into action by hand-controlled clutches, 
the vat may be either raised or lowered and caused 
to come to rest at any predetermined point by 
means of a stop motion actuated automatically. 

— J. P. B. 

Bleaching process. H. R. Anders and M. E. TJ. 
Schoedler, Perth Amboy, N.J., Assignors to 
The Roessler and Hasslaoher Chemical Co., 
New York. TJ.S. Pat. 1,195,325, Aug. 22, 1916. 
Date of appl., Mar. 30, 1912. 

The container, which is divided into compart- 
ments, is packed in a horizontal position with the 
goods to be bleached, and is then inserted vertically 
in the vat ; the dividing partitions prevent 
vertical displacement of the material. Bleaching 
liquor is passed through the goods in alternate 
directions until the desired result is attained. 

— C. W. A. 

Dyeing fabrics ; Apparatus for . H. L. Quick, 

Xew York. U.S. Pat. 1,195,606, Aug. 22, 1910. 
Date of appl., July 30, 1914. 

The roll of fabric is carried by a rotating cylindrical 
frame, and the ends of the roll are closed by 
flanges having concentidc circular grooves on the 
faces which abut against the ends of the roU. 
Dye liquor is supplied through a central per- 
foraterl tube, which extends through the frame. 

‘ — F. W. A. 

Dyeing machines. J. Benosch, ilssignorto Klauder- 
Weldon Dyeing Machine Co., Amsterdam, N.Y. 
U.S. Pats. (A) 1,195,640 and (b) 1,105,047, 
. Aug. 22, 1916. Dates of appl., (a) May 11, and 
(B) June 9, 1914. 

(a) a dyeing machine is provided with a rotary 
carrier having series of concentric inner and outer 
stick sockets and an independently rotating slide 
for locking simultaneously the sticks in a number 
of the sqckets of one of the series. (B) A dyeing 
machine has a circular rotar>' carrier provided 
with means for supporting a pair of sticks oppositely 
disposed with respect to their ends, a locking 
member w^hich fixes the pair of sticks simul- 
taneously in working position, and also an arrange- 
ment which allows of the lateral removal or 
insertion of the sticks individually or collectively. 

— P. W. A. 


Weighting silk ; Process of . Schmid freres 

Pr. Pat®. 479,312 and 470,316, July 19, 19u'. 

See Ger. Pats. 287,754 and 291,009 ; this J., I 9 i(j 

174, 596. 

Sericin soap substitute for silk dyeing; Manu’ 

factureof . Schmid freres. Pat. 479,304 

July 19, 1915. 

See Png. Pat. 100,169 of 1916 ; this J., 1916, 734, 

Dyeing silk in a foamhath. Schmid freres. Fr. Pat 
479,726, Sept. 13, 1915. 

See Kng. Pat. 100,336 of 1916 ; this J., 1916, 630, 

Dyeing fabrics, etc. ; Method and apparatus for 

Bradford Dyers Assoc., Ltd., and E. J. Wilkin- 
son. Fr. Pat. 479,390, July 27, 1915. 

See Eng. Pat. 17,215 of 1914 this J., 1915, 902. 

Producing bronze kid [leather]. Eng. Pat. 101,109 
Sec XV. 


VU.— ACIDS; ALKALIS; SALTS; NON- 
METALUG ELEMENTS. 

Alkali, etc., works ; Fifty’Seeond annual report on 

by ike Chief Inspector. Proceedings during 

the year 1915. 100 pages. Price 2s. 

The number of registered works in England, 
Ireland, and Wales was 1372, including 63 “ alkali 
works,” and in Scotland 170, making a net increase 
of 16 for the United Kingdom compared with 1914. 
The increased activity is associated largely with 
the maniifacture of chemicals used in production 
of munitions of war, and with the distillation of 
tar. The general average figures for the escape of 
acid gase.s vary, in most classes of works, but 
slightly from those for the. two previous years. 
In the present report a differentiation is made 
between smelting works and other kinds of works, 
in regard to the acidity of chimney gases r for 
smelting works the general average acidity was 
3’056 grains SO 2 perch, ft. ; for other W'orks, 0-719 
grain per cb. ft. ; and for all works, 1-050 grains 
per cb. ft. There were three cases of contravention 
nf provisions of the Act, but in view of the excep- 
tional coiidition.s no proceedings were taken. Jn 
two cases ba<;k fees W'cre accepted in lieu of taking 
proceedings in regard to non-registration of pro- 
cesses. Alkali and copper {wet process) works., The 
production of hydrochloric acid was hainpered 
by difticulty in obtaining sulphuric acid, and the 
difficulty was only parth^ overcome by an increased 
use of nitre cake in the salt-cake furnaces ; in 
some districts the supply of hydrochloric acid was 
insufficient to meet the demand. The use of 
mechanical furnaces in connection with the extrac- 
tion of copper by the wet process made further 
progress, and in one works an improved form of 
packiry; for the condensers was used, which is more 
readily washed than coke packing and shows less 
tendency to choke and cause interference witli 
the draught on the furnaces. Efforts to increase 
the production in sulphuric acid works by using 
larger quantities of pyrites resulted in leaving a 
larger proportion of residual sulphur in the burnt 
pyrites than formerly and in consequence of this 
the acidity of the copper works’ chimney gases 
increased.* 

In one works where hydrochloric acid is mad<^ 
from salt and nitre cake, the presence of 
undecomposed sodium nitrate in the nitre cake 
caused trouble owing to the formation of chlorine, 
which x)arbly passed the condenser and escapea 
from the chimney. The difficulty was overcome 
by the addition of sulnhur to the chanre. 
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Smelting works. Thftre was some iacrease m the ! 
utilisation for the manufacture of sulphuric acid I 
of the ^sea from jfurnacea for the calcination of ' 
ginc suifdiide ores» biit r^ret is expressed that 
considerable extensions of calcining plant for zinc 
ores were erected during 1915, and further exten- 
sions are under construction, which will not 
permit of the utilisation of the gases. The use of 
Sectrical methods to aid in the deposition of dust 
and fume is to be tried in one works. 

Cement toorke. Reference is made to the presence 
of pot«assium compounds in the flue-dust from 
cement kilns. 

Sulphuric add workB continued working under 
great pressure ; nevertheless the general average 
acidity of the escaping gases was only 1-137 grain 
SOj per cb. ft., as compared with 1'191 grain in 
1914. A mechanical washer for recovery of nitrous 
gases from the residual gases leaving the last 
chamber has been installed in one w-orks with 
successful results, and is to be introduced in other 
works. This method of washing presents advan- 
tages over the use of large absorption towers. I 
especially towers packed ^dth coke. Of 338 j 
Glover towers in the United Kingdom. 130 are ; 
packed with flints, 127 with bricks, 28 with bricks ; 
and flints, 23 with rings, 16 with bricks or tiles i 
and rings, 8 with tiles, and 0 with bricks and tiles ; 
and of 440 Gay laissac towers, 269 are packed with ! 
coke, 53 with bricks, 43 with glass. 25 with rings, ^ 
17 with tiles, 10 with bricks and tiles, 8 with rings 
and coke, 7 with bricks or tile.s and coke, 4 with . 
lings and tiles, 3 with Lunge-Rohiinann tiles, ; 


and 1 with Ijalls. Two deaths occurred as a result 
of gassing })y nitrous fumes during the cleaning^ of 
, a tank railway waggon and a tank used for storing 
! Glover tower acid respectively, and in view of the 
j repeated occurrence of sut^h fatalities a re-statement 
of the precautions which should be taken (see 
this J., 1913, 787) was embodied in a circular 
letter which W’as sent to owners of sulphuric acid 
w^orks. The manufacture of siilphuric acid !)y the 
oontac^t process was carried on to the full capacity 
of existing plants, and several extensions of plant 
were brought into operation. Extensive additions 
were also made to plants for the concentration of 
[ acid and numerous new installations were erected, 
j In this connection much trouble w'as caused through 
! inolficiout des^n and construction of plant, 

! especially with the cascade system and, to a lesser 
extent, with the Gaillard tower system. Less 
trouble was experienced with the Kosslcr system, 
but the increased use of plant of thU type was 
interfereil with very seriously owing to lack of the 
necessary materi.al. The Kessler t)*p^ plant 
seems suitable for certain lands of impure 
acid which are concentrated for use a second time. 
For the efficient and siitisfactory operation of the 
cascade type of concentrating plant: (1) there 
must be a greater draught in the flue leading the 
vapours and gases to the cond nisei's than in the 
flue leading the fire gases to the chimney; (2) 
local overheating must he avoided; and (3) 
adequate moans for condensing the acid vapours 
must be provided. The following tables have been 
compiled from experience gained in the use of the 
cascade system of concentration ; — 


Cascade plant and condensers. 

Basins of silica, “irouuc,” “ticrrkt,” and “/ernhron,” with preheaters. 





Water and arid 


Packing in condenser. 


Adil feed 

Kumber of 

Output, tons of acid 
(166"— ]fl0* T.) per 24 hours. 

evaporated per 24 hours. 
Tons per 100 basins. 

Ter basin. Per ton of strong 

add made. 

streiiiftli. 

bugiiis. 

TjOs^ nf ?;friMig acid 
assumed to be ; 

XU. 5% i ]5% 

1 

Volume, 
cubic feet. 

Section'll Volume. 

area. cubic feet, 
sq. feet. 

Sectional 

ivrim. 

sip feet. 

105“ T. 

727 

fii-5 (-- 1*69 c^rt. per b.asin) 

' ! 

4v 5*1 ' «*4 

O-o 

Coke packing. 

i-o ?r 

IS 

10 

T. 

1440 

112 (*1*55 cwt. t>cr basin) 

3*1 3-6 4-7 

8-2 

(.>•7 105 

130* T. 

40 

4 (=2 cut. per basin) 

2-7 S'i ' +•« 

0-2 



U7"T, 

100 

15 («=3 cwt. iier basin) 

2-9 3-8 j 5-5 

7*5 



120* T. 

40 

2-5 (=1-25 ewt. per basin) 

j ”... . 

•■b 

5-0 

Bing packing. 

TO 

- 


Cascade plant and condensers, wHh preheaters. 




Output of uci«l. 


Packing in condensers. 


Acid feed 
strength. 





Per basin. 

Per f('n of strong 
acid made. 

Description of plant. 

Tons 
per 24 
hours. 


Xature. 





Strength 

"t: 

Volume. 
ciit}ic feet. 

Sectional 

area. 

3U. feet. 

Volume, 
cubic feet, 

Scctiomil 
area, 
sq. feet. 

11(1" T. 

3 Tantlron pans and basins 

5 

168 

Coke 


— 

43 

; 

120“ T. 

12 Tantiron dishes (3 ft. diam.) 

12 

166 

Pricks and 

— 

— 



126* T. 

80 Silica basins and 2 Iron 
■■pots” (8ft. X 3 ft.) 

14 

168 

tUes 

Rings 


- 

15 

- 

135“ T. 

“ Webb ’■ plant — 30 vessels 

4*5 

168 

Coke and 
brick 

14-5 

lu-1 

96 

101 
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Chemical manure uiorJce. The scarcity of siilplmric 
acid interfered re^ seriously ^fch production in 
some districts. *1110 qiiantitieg of the more 
important manure materials imported into the 
United Kingdom during the past three years, 
were : — 


1 

1915. 

1914. 1 

1913. 

Guano 

Mineral pbosph&tea 

Sodium nitrate 

ton^. 1 
2d, 720 
874,639 
132,158 

tons, j 
39,283 
555,603 
171,910 

tons. 

25,548 

539,016 

140,026 


The exports of ammonium sulphate in 1915 
amounted to 294,000 tons, as compared with an 
estimated home consumption (for aU purposes) 
of 128,000 tons, the corresponding figures for 1914 
being 814,000 tons and 106,000 tons respectively. 

Sulphate and muriate {chloride) of amrmnm^ and 
gaa liquor works. The quantity of ammonia 
(expressed as tons of sulphate) recovered as a 
by-product in the United Kingdom was : — 



1915. 1 

1914. 

1913. 


173,675 1 

175,930 

182.180 


1 15.U2 ! 

16,008 

19,956 


1 53.826 ' 

1 62,749 

63,061 

133.816 

Co^e oven works 

145,406 

; 1.37,430 

Producer gas and catbooising 
works <bone and coal) . , 

33,218 

1 34,295 

33,605 

Totals .... 

1 426,267 

j 426,412 

432,618 


“ Direet ” process for inanufacUtre of sulphate 
of ammonia ; and storage of ammoniacal liquor. 
See under ILa., page 1001. 

yitric acid works. >[any new w*orks were erwtetl 
and large additions were made to some exL«ting 
works. Conditions were satisfactory in works 
in which nitric acid was made from sodium nitrate, 
lut left much to be desired in those works in 
which the acid was recovered by treatment of 
nitrous fumes ; improvements have, however, 
been effected and the conditions are becoming 
more satisfactory. No works came under inspec- 
tion in which nitric acid was made by a synthetic 
method, although in other countries where cheap 
ower is available, large quantities are obtained 
y such means. 

Chlorine works. Two additional works were 
started. In one works the local diffusion of dust 
in the operation of “ knocking down ” bleaching 
powder when packed in casks has been very largely 
reduced by placing over the cask a wooden hoop 
covered with cloth. 

Tin plate flux works. An investigation of the 
efficiency of the method used for the recovery of 
hydrochloric acid and metallic fumes evolved- 
during the operation of calcining scruff and flux 
skimminga showed that considerable quantiti^ 
of the metallic fumes escape condensation. It is 
suggested that improvement, without imdue com- 

f )lication of plant, might be effected by : — (I ) A 
ower working temperature at the furnace; (2) 
provision of a condensing flue of larger sectional 
area, preferably one with sumps and baffles ; (3) 
regulation of draught at the chimney end of the 
flue instead of at the furnace ; (4) cooling of the 
gases by bringing them into contact with water 
soon after entering the flue, so as to obtain the full 
cooling effect due to evaporation. About 63 
gallons of water would be required to reduce the 
^mperature of 100,000 cb. ft. of gases (at 0® G. 
and 760 mm.) from 400® to 200® C., and the best 
method would be to introduce atomised water. 

Picric acid works. New works of large productive 
capacity ^ve been erected and large extensions 


made to existing works. In. some works there 
was too great an emission of noxious gases, but 
improvement is being gradually effected. 

Tar worke. The number of works increased by 
43, lai^ely due to the extending practice of pre. 
paring tar for road surfacing and l^ht oils rich 
in benzol and toluol from crude tar. The amount 
of tar distilled in the United Kingdom is given as 
1,311,383 tons in gas works and 163,927 tons in 
other works, the corresponding figures for the 
amount of pitch produced being 669,489 and 
80,907 tons r^ectively. 

Industrial sdeniijic control. lAttle or no change 
was observed as regards mutual effort to improve 
working methods or as regards the fuller appre- 
ciation of the value of the properly trained technical 
chemist. There are numerous instances where 
individual firms keep themselves informed regard- 
ing developments, but co-operative action is needed 
as a means towards general increased efficiency. 

Scotland. The production of ammonium sulphate 
was less than in 1914, chiefly owing to diminished 
output from shale works. The comparative 
figures (those for 1914 being given in brackets) 
are: — Gas works, 22,861 (22,362) tons; iron 
works, 14,091 (14,703) ; shale works, 58,826 
(62,749) ; bone works, and producer gas, coke 
and carbonising works, 22,400 (22,244) ; total, 
118,178 (122,0.58) tons. ^ 

•riie amount of pyrites burned was 144,94(> 
tons (130,435 tons m 1914), and of bones and 
phosphates dissolved, 64,892 tons (61,712 tons in 
1914). 70,719 tons of pitch was produced in gas 
works and 72,292 tons in other works, the corre- 
sponding figures for the amount of tar distilled 
being li^,5i7 and 149,584 tons respectively.— A. S. 

Felspar; Decomposition of — for the com- 
mercial production of potassium salts. B. Neu* 
mannand F. Draisbach. Z. angew.Chem., 1916, 
29,313—319, 326—331. 

L.^oratory experiments were made in order to 
ascertain the yields of water-soluble potassium 
compounds obtainable by beating felspar with 
various substances (1) in the dry state, (2) in the 
presence of water in an autoclave, and (3) to very 
high temperatures in order to volatilise the potas- 
sium compounds. Better yields were obtained by 
the dry method than by heating in an autoclave, 
and the most suitable reagents were found to 
bo lime mixed \rith magnesium chloride or calcium 
chloride, bhrom a mixture of equal quantities ot 
commercial ground felspar, lime, and calcium 
chloride, over 95% of the potash was recovered 
after heating for 3 hours at 650® C., but with, 
the proportions recommended by Cushman amt 
Coggeshah {this J., 1915, 79), i.e., 20% each of 
lime and calcium chloride, together with water 
to form the mass into lumps, the inaximum yield 
obtained in 1 1 hours was 47 -4 % at 750 ° C. Above 
750® C. the amount of potash volatilised steadily 
increases. The economic aspects of the extraction 
of potash from seaweeds, alunite, felspar, etc., 
are discussed, and it is concluded that under 
normal conditions none of these processes will 
be able to compete successfully with the Gerinati 
potash industry. — A. S. 

Leveite ; Sol-ubiliiy of in sulphurous acid. J- 

Schroeder. J. Ind. Eng. Chem., 1916, 8,779 — 786. 
A SAMPLE of finely ground leucite was sifted into 
different grades, and the different fractions shaken 
with a saturated solution of sulphurous acid, 
left overnight, and then filtered. fb*om to 
26-2% of the leucite was dissolved, and tne 
solution contained from 41*7% to 764 % of th 
total potash present. It is suggested that tne 
porous leucite rock of the Leucite Hills, Wyoinn^?’ 
mig^t be leached with sulphurous acid obtain^ 
from the waste gases of toe smelting plants i® 
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Utah, Colorado, and Montana. The amount of 
in tho rocks of tho Loucite Hills region 
has been estimated at 197,340,600 tons.-*A. S. 

ffypochlorite hUaching solutions ; Note on ike 

cause of the pink colour observed in certain . 

H. G. Elledge. J. Ind. Eng. Chem., 1916. 8. 

780—781. . 

SoDit^M hypochlorite solutions prepared from 
bleaching powder and so-called neutral washing 
powder (a mixture of sodium carbonate and 
bicarbonate) are invariably pink. If normal 
sodium carbonate or sulphate is used, a green 
solution is obtained, which becomes pink when 
agitated with sodiuin bicarbonate. Tests in which 
small quantities of manganous sulphate or of 
ferric chloride were added, indicated that the 
coloration is not due to sodium ferrate, as has been 
suggested, but to sodium permanganate, and this 
was confirmed by comparison of the absorption 
spectrum of the pink solution with that of a 
solution of permanganate. The manganese is 
derived from the bleaching powder. — A. S. 

}[agnesium sulphide; Preparation of pure 

and its phosphorescence. E. Tiede. Ber., 1916, 
49, 1745—1749. 

M.^GXEsrcM sulphide prepared by the method of 
jFourlot (this J., 1898, 881} was found to contain 
only 8% of sulphur instead of 56-86%, the 
theoretical figure. Reichcl’s process of heating 
magnesium in a current of hydrogen followed by 
a current of the same gas mixed with sulphur 
vapour, gave a product containing 30 — 50 of 
sulphur. Magnesium sulphide made in this way 
was purified by heating it in a highly evacuated 
quartz tube to 600® — 700® C. for two hours, 
whereby the excess of metal was volatilised. It 
was also purified by boiling it (10 grms.) with fresh, 
absolute ether (100 c.c.), ethyl iodide (10 grms.). and 
a crystal of iodine for 3 houre, moisture being rigor- 
ously excluded. The metal dissolves in the alkvl 
halide whilst the sulphide is unaffected. The 
purified sulphide was then washed sritli ether and 
dried in a vaouum desiccator placed in the water 
bath. Analysis show-ed it to be pure and the 
spectrosc^e proved the ahsence of alkaline-earth 
metals. It/ had a reddish-white colour, was 
amorphous, and feebly luminescent after e.xposure 
to daylight or to an arc light. The luminescence is 
apparently best excited by rays of long wave- 
len^h : radium-, X-, and ultra-violet rays did not 
excite it. When exposed to direct cathode j-ays. 
magnesium sulphide show’s a bright blue .and red 
fluorescence and a feeble after-glow. — E. IT. T, 

Barium sulplude ; Jj^oraiory experiments concern ing 

the reduction of to barium sulphide. A. E, 

Wells. X Ind. Eng. Chem., 1916, 8, 770 — 777. 
Below 750® C. the reduction of barium sulphate 
bv carbon or by reducing gases was too slow to be 
Or use commercially. The maximum yield of 
sulphide was obtained at the highest temperatures 
J^mployed, i.c., at about 1000°— 1150® C. Taking 
both consumption of carbon and yield of sulphide 
into account, the best results were obtained with 
fo — 16% of. carbon when reduction was effected 
a muffle furnace. When reduction was effected 
m a direct-fired furnace (a rotary cement kiln, 
^ shaft furnace, or a multiple-hearth roasting 
rurnace), in which the material came in direct 
cont^t with reducing gases or products of com- 
bustion, the proportion of reduction products 
jnsoluble or sparingly soluble in wa^r was higher 
man when reduction was effected in a muffle 
furnace. For example, in a muffle furnace, with 
lo o% of carbon, a yield of 96% of water-soluble 
^Iphide was obtained at 1050° C. and 99% at 
fluO®C., whereas the best results in a direct^flr^ 
furnace were 85 to 87% of water-soluble sulphide. 


The amount of insoluble reduction products was 
less when reduction was effected rapidly at high 
temperatures (above 1000° C.) than when lower 
temperatures were used with longer duration of 
heating.— A. S. 

Nukel in cobalt salts; Detection of . A. R. 

Middleton and H. L. Miller. J. Amer. CTiem. 
Soc., 1916, 38, 1705—1711. 

By the following method considerably smaller 
quantities of nickel can be detected than has been 
possible hitherto, and with a smaller consumption 
of dimethylglyoxime, even in presence of relauvely 
large quantities of cobalt, l^e solution containing 
nickel and cobalt (about 10 — 15 c.c.) is treated 
with 10% potassium cyanide solution until the 
precipitate which forms at first just redissolves, 
and the solution is heated and rotated for 5 mins, 
after the colour changes from greenish-brown to 
pale yellow. It is then diluted to 50 c.c. with 
water at 85® C., and treated with 1 c.c. of a 1% 
alcoholic solution of dimethylglyoxime, after which 
1 % silver mtrate solution is added, drop by drop, 
with constant stiiTing, until a permanent pre- 
cipitate is produced. The presence of nickel is 
indicated by a pink colour, which appears only 
after some hours when the quantity of nickel is 
very small. It is possible to detect 0-02 mgrm. 
of Ni in I hour and 0-002 mgrm. in 24 hours. The 
effect of the silver nitrate is to precipitate the 
cyanide ion as silver argenticyanide and promote 
decomposition of the nickelocyanido ion, thus 
increasing the concentration of nickel ions, whilst 
the cobalticyanide ion remains practically un- 
affected. The increased sensitiveness of the test 
is probably due to increased concentration of 
nickel ions owing to adsorption by the precipitated 
.silver ai^enticyanide. A similar effect is produced 
if silver chloride be precipitated in the mixture, 
but precipitation of a positive colloid, such as 
aluminium hydroxide, has no effect. — A. S. 

Manganous to manganic salts; Oxidatioyi of 

hu nitrous acid. W. Prandtl. Ber., 1916, 49, 
1613—1614. 

When a cold solution of a manganous salt is 
acidified with excess of strong hydrocliioric acid 
and a few drops of sodium nitrite’ solution added, 
or when coolea strong hydrochloric acid is mixed 
with a little nitrite solution and a few drops of a 
solution of manganous salt added, the liquid 
darkens to an intense brownish-yellow, owing to 
the formation of manganic chloride. When a 
neutral solution of a manganous salt is mixed with 
excess of neutral sodium nitrite, the addition of 
oxalic acid produces an intense cherry red colora- 
tion, owing to the formation of manganic oxalate. 
This reaction Ls extremely sensitive and may be 
used for the detection of small quantities of 
manganese in presence of considerable quantities 
of iron. — J. F. B. 

Chromous salts; Electrolytic preparation of 

from chromic salts, cud some nctc salts of divalent 
chromiunu W. Traube and A. Goodson. Ber., 
1916, 49, 1679—1691. 

Solutions of chromous salts were obtained by the 
electrolytic reduction of chromic salts in a divided 
cell with prepared lead electrodes (Tafel, this J., 
1900, 909) and a current density of 2*5 amp^s 
per sq. dcm. The reduction was followed quantita- 
tively by measurements of the hydrogen liberated 
at the cathode and in a voltameter included in the 
same circuit, and also by iodometric determinations 
of the chromous salt produced, and it was found 
that the highest current yields (from 70 to 86%) 
were obtained by the use of violet chromic salte 
in concentrate solution containing about 1% of 
mineral acid. The last stages were, however, 
slow and the current yields very low, when electro- 
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Ipis was continued until comi)lete reduction of 
tne chromic solution was attained. The green 
chromic salts were reduced with greater difficulty 
than th^ violet salts in equal concentrations, but 
in the iffitial stages of the rediiction and when a 
complete reduction is not desired, this is com- 
pensated for by their greater solubility. In all 
cases it was necessary to protect the chromous 
solutions from the oxidisii^ action of the air 
either by entirely closing the cathode compart- 
ment. or else by covering the surface of the liquid ) 
with a layer of petroleum spirit. Prom the ■ 
chromous salt solutions prepared in this way 1 
diromons formate, O(H.C00)2,2Ha0, was ob- 
tained as a red crystalline powder by the addition 1 
of an excess of sodium formate. In a similar i 
way chromous glycollate was prepared. Both i 
these salts can bo recrystallised from water in the ' 
absence of air. Sodium malonate piecipitates in i 
blue needlevS a double salt, sodium chromous I 
malonate, Na2Cr{C3H204)2.4H20, but in presence 
of an excess of chromous chloride and free malonic 
acid the red, almost insoluble, and comparatively I 
stable, chromous malonate is formed. — G. F. M. j 

Chromous salts ; Behaviour of towards acelylcTiey \ 

and the reducing action of salts of divalent j 
chromium. W. lYanbe and \V. Passai^e. Ber., I 
1910, 49, 1092—1700. j 

By agitation with acid solutions of chromous | 
chloride, prepared by the reduction of chromic ; 
chloride with zinc and hydrochloric acid, acetylene | 
was converted quantitatively into ethylene. Pro- i 
vided sufficient zinc and hydrochloric acid were ; 
present, a very small auantity of chromium salt : 
acted catalytically in tne above reaction, as was | 
shown Ijy the fact'that in its absence no appreciable i 
alteration of the acetylene was observed, nor ; 
could it be successfully replaced by other chlorides, 
such as ferrous or manganous chlonde. That the . 
reaction stops at the ethylenic stage, is probably 1 
due to physical conditions, for in other cases, such ^ 
as malc‘i(^ and fumaric acids, and nhenylpropioUc 
and cinnamic acids, complete reduction to the . 
saturated compounds was bi'ought about by ! 
chromous chloride. Alkaline chromous chloride . 
solutions energetically and quantitatively reduced ^ 
nitric acid and nitrates, and also hydroxylamine, ' 
to ammonia, and the reducing agent may therefore i 
be advantageously employed ror the determination ! 
of these substances as ammonia. In acid solution 
the reaction is not quantitative, and the reduction , 
of nitrites under all conditions gave low result-s, ; 
which is probably to be ascribed to the formation, : 
and subsequent decomposition, of ammonium 
nitrite. Oximes, as for example benzaldoximc. 
m alkaline solution, are reduced by chromous ; 
solutions to aminos.— G. F. M. j 

Caisium, and rubidium; Separation of - — ■ — by the • 
fractional crysiallisation of the aluminium and '■ 
iron alums, and its application to ike esrfrociion of | 
these elements from their mhwral sources. P. E. 
Browning and S. R. Spencer. Amer. J. Sci., ^ 
1910, 42, 279—281. I 

A soLt’Tiox obtained from the decomposition of j 
lepidolite by heating with fluorspar and sulphuric 1 
acid was freed from calcium sulphate and evapor- j 
ated until crystals of the mixed alums appeared, i 
The mother liquor was separated, further evapor- ! 
ated. the crystals separated, and so on. The first ' 
ciystals formed were dissolved, rccrystallised, the 
liquor added to the second crop, and the process 
continued as in ordinary fractional crystallwation. 
After about seven crystallisations, the crystals in 
the first vessel consisted of pure ccesium alura, but 
twenty-two crystallisations were necessary to 
obtain the more soluble rubidium alum in a state 
of purity. Better results were obtained with 
csesium and rubidium iron alums ; the solution of 
the mixed alums from lepidolite was treat^ with 




ammonia, the aluminium hydreudde separated bv 
filtration, the filtrate evaporated, and mixed with 
crystals of ammonium ferric alum. The mixturo 
was waimed, theft cooled and allowed to ervstab 
lise; the first crop of ciysfcals consisted of*pnj.Q 
caesium iron alum and contained no rubidium, pot 
the extraction of caesium from pollucite, the 
mineral w'as decomposed with hydrochloric acid 
the silica separated, and thd acid solution pouted 
on ammonium aluminium alum, and wanned 
Caesium alum .‘separated on cooling ; the crystals 
were twice rocrystalhsod and then found to ht 
pure ; the remainder of the caesium was obtained 
by a few crystallisations of the mother liquors. 

— W. P. S. 

Colloidal arsenious sulphide ; Coagulaii&n of — , 
by electrolytes, and its relation to the potential 
difference al the surface of the particles. F. Powig 
Chem. Soc. Trans., 1916, 109, 784—744. 

Five c.c. of a colloidal solution of arsenious sul- 
phide, containing 11 grms. per litre, was mixed 
\vith b c.c. of electrolyse solution of the required 
concentration. Experiments made with barium 
chloride of concentrations varying from 0-3 to 
0*8 millbnoi. per litre, have showm that there is 
no definite concentration above which coagulation 
occurs almost immediately, but below which no 
coagulation occurs. The mixture containing 04 
millimol. slowly changed, so that after 8 days 
nearly all the arsenious sulpliid© had been pre- 
cipitated. If equal quantities of colloid and 
electrolyt'C solutions are mixed, the progress of 
coagulation and settling is influenced but little 
by the subsequent shaking of the tube, unless 
the electrolyte concentration is near that which 
causes immediate turbidity, but not immediate 
coagulation and settling, e.g., 0-5 miUinoL in the 
case of barium chloride. The relation between the 
stability and the potential difference at the surface 
of the particles was determined with electrolytes, 
in which the concentrations were such tliat the 
colloid has the same stability as in the presence 
of 0-5 millimol. of barium chloride, the electrol^es 
being hydrochloric acid 30 milUmols., potassium 
chloride 40 millimols., aluminium chloride 0 05, 
and thorium nitrate 0 05 to 01 millimol. per litre. 
The results obtained were very constant in the 
cases of barium and ahuninium chlorides and 
thorium nitrate, varying from - 0-024 to -0 027 
volt, but in the cases of potassium chloride and 
hydrochloric acid were much higher, viz., — 0-014 
and -0-05 volt. A critical potential ditTerence 
appeal's to^ determine the stability or instability 
of a colloidal solution, so far as barium and 
aluminium chlorides and thorium nitrate are con- 
cerned, but the behaviour of potassium diloride 
has suggested that electrolytes also exert a kind 
of saltiug-out effect. The lack of sharpness in the 
coagulation concentration is explained as being 
due to the critical value of the potential difference 
being slightly different for particles of different 
size. — B. N. 

Ozonaies ; The so-called alkali . W. Traube. 

Bcr., 1916, 49, 1670—1679. 

The so-called ozonates, coloured compounds 
formed superficially on the alkali hydroxides by 
the action of ozone, if decompose by water 
or a dilute acid immediately after their formation, 
give up all the absorbed oxygen almost com- 
pletely as gas, slight traces only of hydinigen 
peroxide being formed. On keeping for several 
days, and more rapidly still if water is not rigidly 
excluded, the compounds lose their colour, and on 
decomposition as above give oxygen and hydrogen 
peroxide in practically molecular propoitiona 
indicating complete conversion into alkali 
tetroxides. A second decomposition proceeds at 
the same time a.s this conversion into tetroxide. 
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in that the with molecujap and then upwards through a tower packed with 

axvgeh, and revert to hymoxides. At O'* C. these itnpervious material down which more aekl 

changes occur more slowly, and, to the advantage flows into the main body. Jets of air are passed 

(jf the ^roxide formation, so that by repeats through the acid to agitate it, and to expose fresh 

o'zooisfttion it was possible bo prepare a substance surfaces to the hot gases. — E. H. T. 

containing 10 % of potassium letroxide. Regard- 
ing the constitution of these ozonates, the author Oxides of nitrogen ; Production of and catalysis 

niefers to consider «iem as molecular compounds fo he employed therein. J. Y. Johnson, London, 

(or compoujids ol t^ second order), formulating Prbm Badischc Anilin- und Soda-Pabrik. Lud- 

thcin either as KOH-O., or {KOH)j.Oj, the wigshafen, Gemianv. Eng. Pats. (A) 7651, May 

tctroiiides being K,Oj.O, or KO.OK.Oj, and 21, 1915.; Addition to Eng. Pat. 13,848, .Tune 8, 

thereby oBering some explanation why the excess 1914 (this J., 1915, 799) and (n) 13,298, May 21, 

oxygen is evolved in both cases as molecular 1915. 

oxygen and not as active oxygen, as might have 
l)een expected from such highly oxidised sub- 
stances. The conversion of the ozonates into 
tetroxides would be accordingly represented by 
one of the following equations : — 

3(KOH)jOi=2KjOj.Oi+2KOHP2HjO, or 

4 KOH. 0 j= 2 K 2 O 2 O 2 + 2 HaO t-Oj. bismuth oxide,"^ fireclay with a platinum-bismuth 

— G. P- M. oxide, and a magnesium-bismuth oxide. (B) When 
, „ „ noble metals are used in the catalyst, especially 

Asides of alkah and alkahne-earth mMs ; Decom- those of the platinum group, lead may be used 
position of m hi/fh vacuo. Preparaixon of instead of a part or the whole of the bismuth or of 
pure nilrogen. E. Tiede, Her , 1916, 49, the tellurium specified in Eng. Pat. 13,297 of 1915. 
1742—1745. — B.V.S. 

The azides of the alkali and alkaline-earth metals 

were decomposed by heating them in Jena glass Sodium bisulphite ; Manufacture of~x-~. T. W. S. 
tubes of 10 mm. diameter immersed in a paraffin Hutchins, L. Hargreav es, and A. C. Dunning- 

or sand-bath, and evacuated with a Gaede mercury ham, Middlewich. Eng. Pat. 10,556, July 21, 

pump. A small sparking-tube was let in at the 1915. 

side of the Jena tube in older that the gas evolved fiopium bisulphite is prepared by the action of 
might be examined spectroscopically. The azides sulphur dioxide on hydrated sodium carbonate, 
were prepared by neutralising 5% hydrazoic | sdphur dioxide is generated by burning 
acid (azounlde) with the metallic hydroxide, sulphur, and freed from oxygen and .sulphur 
and were purified by re-crystalUsation, and dried trioxide by means of hydroxides or carbonates or 
ill vacuo over sulphuric acid. The temperatures (.j,,, ^itali or alkaline-earth metals. It 

at which the azides began to decompose and at jg passed on to the sodium carbonate which 

which the evolution of nitrogen became regular j, arranged in a tower or other suitable vessel 

were as follows : sodium 330” and 280” C.. potas- jjjg carbon dioxide generated by the reaction 

Slum 320” and 360” 0., rahidium 260” and 310 0., first layers passes on to the succeeding 

cccsium 290” and 300” C., calcium 110° and jevers, converting them to the bicarbonate, so that 

100” C., strontium 140° and 110” C., barium (bg bulk of the reaction occurs between sulphur 

100” and 120” C. The alkali metals formed ,(ioxide and the bicarbonate. By using the 

lustrous, silver-white mirrors on the sides of the |„ooobydratcd carbonate or a mixture of soda 

tubes, hut the sodium min-ors liad a yellowish crystals and soda ash to give the same amount oi 

tinge. The alkaline-eai-th metals were first lett „iter as in the monohydrate, solid dry bisulphite 
in the bottom of the tube as very finely divided, formed. If the decahydrate is used the liberated 
blackish powders, which were volatilised — and also .serves to dissolve the bisulphite formed 

formed mirrors — when the temperature was raised. strong bisulphite solution is obtained. Any 

When the powders were heated in a slow current sulphur dioxide occluded in the solid bisulphite is 

oi air they ignited without loss of colour and the driycn out by passing through the mass the carbon 

smell of ammonia afforded evddence that nitrides dioxide-nitrogen mixture issuing from the reaction 
were present. When heated further in the Butisen clramber.— B. V. S. 

flame, they ignited anew and were converted into . 

pure oxides. With the exception of lithium aude, Sodium pyrophosphate Ufid achve oxygen ; Aiuriu- 

the azides used did not explo!le when heat-ed. faciure of products containing -• 0- Jmray, 

In every case the nitrogen evolved was found to London. From Soc. of Chem. Jnd. in 

be of exceptional purity. — E. H. T. Switzerland. Eng. Pat. 15,749, Isov. 8, 19lo. 

Direct process for the manufadure of sutphale of 
amynouia, and the storage of ammoniacal liqtior. 

C'urphey. See IIa. 

Volumetric delermwntion of hydrogen hu oxidation 
loith activated chlorate solution. Henwval of 
carhon monoxide hy means of mercuric chromate. 

Hofmann. See 11a. 

Retardation hy carbon monoxide of the oxidation^ of 
hydrogen in the chlorate pipette, a contribution 
to the of contact poisons. Hofmann 

and Sebihsted. See Ha. 

Patents. 

Acids ; Method of, and apparatus for, comeniratiny 
. T. C. Oliver, Assignor to Chemical Con- 
struction Co., Charlotte, N.C. Xl-S. Pat. 1,195,075, 

Aug. 15, 1916. Date of appl.. Mar. 22. 1916. 

Hot gases are passed over the surface of the acid, 


I mol. propoi’tions of hydrogen peroxide are 
;ed to interact with 1 mol. of sodium pyrophos- 
a solid, dry product containing active 
ren eauivalent to over 27% of hydropn 
ixide is obtained, and products contaimng less 
I this amount of active oxygen can be made 
suitably reducing the proportion of peroxide 
loved. Powdered sodium pyrophosphate, dry 
lissolved in water, is mixed with peroxide of 
desired strength, and the solution is evaporated 
Irvness as quickly as possible either in vacuo 
a a current of dry air; or, anhy^us pyro- 
snhate may be shaken or ground with per- 
la in ethereal solution and the solvent removed 
evaporation. To obtain products vnth a 
tivelv low active oxygen content and m a 
sta£e, anhydrous pyroph^phate is ground 
I aqueous hydrogen peroxide which contain 
r ai much water as will 


(a) In the preparation of oxides of nitrogen by 
the method described in the chief patent, the 
catalyst may be composed of almost any metal 
or metallic oxide along with bismuth or its oxide. 
The best proportion of bismuth varies considerably. 
Particulars are given of the preparation of a copper- 
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upon the anhydrous salt. Instead of using the 
ordinary salt, acid pyropliosphate or the free a«id 
may be decomposcil, in presence of a solvent 
for hydrogen peroxide, by means of sodium 
peroxide or sodium peroarbonate, and then, if 
necessary, peroxide added to bring the product 
up to the desired strength. — E. H. T. 

Potassivm salt; Process of producing a from 

insohihk silicates. II. P. Bassett, Catonsville, 
Assignor to The Spar Chemical Co., Baltimore, 
Md. U.S. Pat. 1,104,464, Aug. 15, 1016. Bate 
of app]., ^Mar. 8, 1915. 

Ax insoluble silicate containing potassium is mixed 
with a sulphate, e.g., sodium iDisulphate, and a 
catalyst, e.g., a fluoride, and the whole is heated 
in a furnace to a red heat. The catalyst accelerates 
the action of liberated sulphur trioxide upop the 
silicate. — E. H. T. 

Alunite and ike like; Trealment of 11. P. 

Chappell, Assignor to Mineral Products Cor- 
poration, New York. XJ.8. Pat. 1,195,655, 
Aug. 22, 1916. Date of appl., Sept. 23, 1913. 

Altjm, alum stone, alum rock, or alunite is heated 
in a reducing atmosphere to a temperature between 
650“ and 1000“ C- The excess sulphur over that 
required for the formation of potassium sulj)hatc is 
driven off as such and is recovered. A residue of 
pota,s.sium sulphate and alumina is left, from whhh 
the former is separated by lixiviation. — B. V. 8. 

Titanium compound ; Method for producing . 

Method of ircaling iiianU oxide. Titanium 
compound. A. J. Kossiand L. E. Barton, Niagara 
Falls, N.Y., Assignors to The Titanium Alloy 
Manufacturing Co., New York. U.8. Pats. 
U) 1,190.020, (B) 1,196,030, and (c) 1,196,031, 
Aug. 29, 1916. Dates of appl., (a) Nov. 29. 1912, 
(B) Mar. 10, 1915, (c) Feb. 10, 1016. 

(A) A SUB.STAXCE containing titanic oxide (TiOj) i 
and iron oxide is heated with a reducing agent, 
such as carbon, so as to form titanous oxide ! 
(TijOa). The resulting melt is treated with sulphuric* j 
acid, titanous sulphate being formed, and the 
‘solution is then diluted and boiled to precipitate 
basic titanium sulphate. Tlie addition of a little 
nitric acid to the dilute solution renders the pre- ! 
cipitation more rapid and complete, (b) The j 
.substance containing titanic oxide is iligcstcd at | 
100® to 150® C. with about 2^^ parts by weight of j 
sulphuric acid to 1 part of titanic oxide, the 
resulting mass dissolved in water, the solution, 
diluted and boiled to precipitate basic titanic 
sulphate.' The iron present may be reduced to the 
ferrous state before the solution is boiled, (c) A 
new basic titanium sulphate is described cootaioiog 
less combined water than titanic oxide and less 
sulphuric anhydride than combined water. — B.V.S. 

•Sulphuric acid; Concentration of . La Fahr, 

de Sole Artificielle de Tubize. Fr. Pat- 179,320, 
July 20, 1915. 

See Eng. Pat. 10,386 of 1915; this J., 1916, 537. 

Salt ; Process and apparatus for converting rock salt 
into table — ^ — . L. W. Damman. h’irst Addi- 
tion. dated June 23, 1915, to Pat. 475,236, 
May 1, 1914. 

See Ger. Pat. 291,265 of 1914 ; this J., 1916, 690. 

Salts from sea water ; Extraction of . V. l.M.. 

Lalljee. Fr. Pat. 479,770, Sept. 17. 1915. 

See Eng. Pat. 6678 of 1915 ; this J., 1916, 690. 

Ammonia; Extraction of /ro7n ammoniacal 

liquor. British Coke Ovens, Ltd. FV. Pat- 
477,962, Mar. 9, 1915. 

See Eng. Pat. 6061 of 1914 ; this J., 1915, 787. 


Sodium carbonate ; Apparatus for producimi - 

M. Spazier. Fr. Pat. 477,964, Mar. 9, iol.y ’ 

See U.S. Pat. 1,133,691 of 1915 ; this J., 1915, 281 

Alkali carbonates; Recovery of from alkali 

nitrates obtained by absorbing nitrous gases u-itk 
alkali carbonates. Norsk Hydro-Elektrisk 
Kvaelstofaktieselskab. Fr. Pat. 478,976, Junf 
8, 1915. 

See Eng. Pat. 8270 of 1915 ; this J., 1916, im. 

Silicates; Manufacture of soluble . J. \v 

Spensley and J. W. Battersby. Fr. Pat 
478,508, Apr. 24, 1915. 

See Eng Pat. 11,959 of 1914 ; this J., 1915, 834. 

Aluminium nUride ; Process and apparatus for 

manufacture of . vSoc. G5n. des Nitruros 

Fr. Pat. 478,886, Aug. 14, 1914. 

See Eng. Pat. 11,271 of 1915 ; this J., 1916, li.>. 

Nitrogen ; Process of fixation of . A. Badiu, 

Assignor to Soc. G5n. des Nitmres, Paris. U.S 
Pat. 1,196,639, Aug. 29, 1916. Date of appl, 
Nov- 18, 1914. 

See Eng. Pat. 22,586 of 1914 ; this J., 1915. 353. 

Nitrogen ; Process for the fixation of by 7nean8 

of ferro-aluminium. P. Bunet, Assignor to Soc. 
(Sen. des Nitmres, Paris. U.S. Pat. 1,196,657, 
Aug. 29, 1916. Date of appl., Apr. 3, 1015. 

See Eng. Pat. 4287 of 1016; this J., 1915, 961, 

Carbon motoxide from carbon and oxygen; Prepor- 

aiion of . Soc. pour I’lnd. Chini. a Bale, 

Fr. Pat. 478,166, July 22, 1914. 

See (ler. Pat. 280,968 of 1913 ; this J., 191.", 613. 

Hydrogen and lampblack ; Process for making- — 
American Nitro Products Co. Fr. Pat. 478,212, 
Mar. 31. 1915. 

See U.S. Pat 1,168,931 of 1916 ; this J., 1916, 369. 

Carbon dioxide and nitrogen ; Production of bj; 

combustion of carbonaceous mbsi-ances. American 
Nitro Products Co. Fr. Pat. 478, 213. Mar. 31, 191.'. 

See U.S. Pat. 1,154,172 of 1915 ; this J., 1915, IIJJ. 


Vin. -GLASS; CERAmeS. 

l^ATENTS. 

Firebrick chequer work used in regenerative chambti'f^ 
and the like. Gibbons Bros., Ltd., Lower (;orna!. 
and F. W. Clark, London. Eng. Pat. 11.911, 
Aug. 18, 1915. 

[G7«.vs] furnaces ; Recuperative . Knipii'! 

.Machine Co. Fr. Pat. 470,289, July 16. 1915- 
See Eng. J*at. 10,1.57 of 1915; this J., 1916, 546. 

Class; 3Ianufacture of . 11. (r. Kann. 15' 

Pat. 479,379, July 24, 1015. 

Sek Eng. Pat. 10,446 of 1915 ; this J., 1916, 54J. 

IX.— BUaDING MATERIALS. 

Portland cement ; Properties of the calciu7n silu'uieii 

and calcium aluminaies occurring in 

Bates and A. A. Klein. U.S. Bureau of 
arda, Technologic Paper 78. J. Franklin I/ij'I > 
1916 , 182 , 398—401. 

To obtain 3CaO,SiOt and 2CaO,SiOt, the 
spending mixtures of lime and silica w'ere heatea 
in the presence of small amount of boric arid ar 
chromic oxide ; six successive burnings were 
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tequired to obtain the tricalcium comimund. Tri- 

i.aicium alnminate is not stable at its melting 
point ; it was produced by heating for some time 
Jclow this point without the use of any catalyst, 
'j'lie ahiminatc sets and hydrates so rapidly and 
Lvith so muih evolution o£ heat that it is almost 
impossible to make test pieres. It never attains 
a tjreater tensile strength than 100 ib. per sq. in. 
When mixed with the silicate it reduces the time 
of setting and slightly reduces the strength of the 
silicate. Dicalcium silicate sets so slowly that it is 
difficult to obtain satisfactory test-pieces. After 
\ year it has a tensile strength of 000 lb. per sq. in. 
at 3-5% water of hydration. After H days test- 
pieces break at 60 lb. per sq in. Even after 
\ vear the mass is sandy, granular, and poro\is. 
Its strength is slightly increased by mixing with 
plaster or with 19 parts of llt.^aO.AIjOj. 
When mixed with equal parts of :iCa0,8i02. it 
reduces the early stren^h of the latter, but later 
gives a good cement. The tricalcium silicate ha.s 
properties resembling those of Portland cement. 

\t the end of a week the mass is very den.se with 
a semi-vitreous lustre. It k not adapted to with- 
.stand moisture or changes of temperature. The 
addition of aluminate to it^ reduces the early 
strength ; plaster and alumiimte increase the early 
strength but reduce the later strength. .Addition 
of the disilicatft reduces the early .strength, but the 
strength increases constantly with age. The 
addition of aluminate to the mixture of the two 
silicates increases the early strength, but is of no 
advantage later. The preponderance of eilher 
silicate in a cement is unflesirable. — A. B. ft. 

Plaeter of Paris; Influence of various substances 

on the. selling of • E. Canals. .T. Pharm. 

Chim., 1916. 14 , 33—37, 78—83. (ftee also 
thi-s J., 1916, 470.) 

The sulphates, chlorides, nitrates, bromides, and 
iodides of potassium, sodium, and ammonium, 
sodium and potassium hydroxides, sulphuric, 
hydrochloric, and nitric acids, the snlphate-s of 
zinc, iron, and copper, sodium phosphate, potas- 
sium carbonate, calcium oxide, and soap accelerate 
the rate of setting of plaster of Paris, whilst boric 
acid, borax, sodium and pata.s8iuin silicates, 
sodium, calcium, and magnesium carbonates, 
sugar, glycerin, and alcohol have a retarding action, 
and manganese dioxide, copper oxide, barium 
hydroxide, ammonia, silica, and barium sulphide 
iiave little or no influence, In genera), substances 
which increase the solubility of pla.st,er of I'aris 
.■^ci'elerate the rale of setting, whilst conversely 
those substances such as borax, sodium carbonate, 
sugar, alcohol, and mucilaginous subshances, uhich 
diminish the solubility, retard the rate of .setting. 
In the case of salts which accelerate the rate of 
setting of plaster of Paris, the stronger the acid 
or base the greater is the acceleration.- -T. C. 

VaTESTS. 

Slone; Treated . R. W. Ilvde. T^kewotxl. 

Ohio. TJ.ft. Pat. 1.100.603, .Vug. 20. U»6. Pate . 
of apph. Dec. 18. 1914. 

8-^-XDSTONE ’is hardened, toughened, and j*enilei'ed 
non-absorbent and non-conducting for electrical 
purposes by filling the interstu-es with linsee<l or 
ntiier vegetable oil. — A. B. ft. 

Impermeable \buildhuf] materials ; Marntfacture of 
— — . E. S. Van VVestruni. Fi*. l*at. 478.360, 
V. 12, 1915. 

Eng. Pat. 6S2.3 of 1915 ; this .L, 1916, 091. 

ibnldina materials ; Manufacture of • J. J- W. 

H. VanrlerToorn. Ft. Pat. 479,729, ftept..ll,1915. 
8 ee Eng. Pat. 1.3,081 of 1915 ; this J.. 1916, 424. 


Portland cement; Manufacture of . J. F. 

Goddard. Pr. Pat. 478,58.5, Slay 4, 191.5. 
Ske Eng. Pat. 13.542 of 1914 ; this J., 1915, 426. 

Cemeni ; Manufat-ture of sloW'Seitingh ydruulic . 

ronlaining Utile or no alumina. .T. Gresls'. Fr. 
Pat. 478, '936, .June 7. 1915, 
ftEwEng. Pat. 8551 of 1915; (his J,. 1016. 180. 

Shaft-furnace for Unrning ccwod, lime, and similar 
substances. Steiger-Krauer nmi To., and 0. Frev. 
Pp. Pat. 479.292. .luly 16. 1915. 
ftEE Eng. Pat. 10,338 of 1915 ; this J., 1916. 891, 

Cement-asbestos lites and the like ; i4fff>m/actnrc of 

. R. E. (lolightlv. Fr. Pat. 179.321. .Tulv 

20, 1915. 

See Eng. Pat. 18,005 of 1014 ; this .T.. 1915. 835. 

Slag; Treatment of for Uie munufuciure of 

bricks, etc. FI. R. Sutcliil'e, Fr, Pal. 470.332. 
Aug. 19. 19U. 

See Eng. Vat 18.806 of 1913,; this .1., 1911. 964. 

Pibrous cornposUians. [Hoofing sheets.] Kng. Pat. 
8815. See V. 


X.-METALS ; METALLURGY, INaUDING 
ELECTRO-METAUURGY, 

Mineral survey of the British Enepire. 

X MEMORAN’Dt'M has been submitted to the Govern- 
ment by the Don anti .Steel Institute, Institute of 
VIetals, Institution of Mining Engineers, and 
Institution of Mining and Metallurgy, pointing 
out the ne<*e.ssjty of forming a central Imperial 
Department of Jlinerals and ^letals, the object of 
which w'ould be to protect and advance the 
cconoimc welfare of the mineral and metal indus- 
tries of the Empire. It is pointed out that several 
of tlie home Government departments have been 
concerned xvith collecting information on soui'ces 
of supply of minerals and metals, hut that there has 
been much overlapping and duplication of effort, 
since no serious attempt lias been made to co- 
ordinate and render available the inforniation so 
collected. The proposed Department of 5Iincrals 
and Metals should be in intimate i-elationship 
witli the Geological Surveys and Mines Depait- 
mejitsof the Dominions, and also with the organisa- 
tions representing the different branches of the 
mining and luetaUurgical industries. The Geologi- 
cal Survey of Great Britain and Ireland and the 
.Museum of Practical Geology should also form 
,an integral part of the Department. The duties 
of n Department of Minerals and ^letals would 
include : — 

1. Arrangements for expediting the completion 
of mineral surveys of the United Kingdom and 
of the Crown Colonies and other British po.ssessions. 

2. The systematic collection and co-ordination 
of information bearing on the occurrence, use.s, 
and economic value of miT\erals and their pro- 
ducts, special attention })eing devoted to securing 
industrial applications for newly-discovered 
minerals or met^lhuvical products, and to finding 
mineral materials reqviired for new metallurgical 
pi*o(luet« or inventions. Some of this information 
should be promptly and wddely disseminated in 
summarised fonn to those interested in the indus- 
tries, through the medium of the existing publica- 
tions of the institutions directly con<‘erned. 

3. The investigation of all questions and 
problems relating to the utilisation of the mineral 
or metallurgical resources of the Empire, 
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4. The co-ordination and dissemination of 
information on mining laws, development of 
minei'al areas, output, processes of extraction, 
plant, capital employed, markets, etc, 

5. A general review from time to time of the 
developed and undeveloped mineral resources, and 
of the position of each mineral or metal, to ensure 
that the mineral wealth of the Empire is being 
exploit-ed with due regard to Imperial intereAs. 

5. Generally, to advise the Imperial Govern- 
ment on all questions bearii^ on the mining and 
metallurgical industries. To perform this function 
efficiently, it is essential that complete information 
should he available, and also that the industries 
concerned should be consulted through their 
respective organisations. 

Wrought iron ; of blasl-jurnaee gases on . 

J. B. Stead. Iron and Steel Inst., Sept., 191G. 

[Advance proof.] 7 pages. 

After exposure to hot blast-furnace gases for 
a year, closed wrought iron tubes (containing 
test-bars of polished steel) were found to he 
blistered and superficially disrupted in places 
and to have carbon deposited within and upon 
them ; a slight deposition of carbon upon the 
polished test-bars was also observed. As the result 
of investigation it is concluded that, at 400® — 
500® C., carbon monoxide is decomposed by the 
external scale and enclosed magnetic cinder of 
wrought iron, carbon being deposited ; tlmt 
wrought iron containing free oxides is liable to 
disruption from this cause ; and that, under the 
conditions named, even initially unoxidised steel 
acta upon carbon monoxide and induces carbon to 
be deposited on its surface. — W. E. F. P. 

[Steel]ingoU ; Some properties of . A, W. and 

H. Brearley. Iron and Steel Inst., Sept., 1916. 

[Advance proof.] 34 pages. 

The effects of crystal ^wtli, crystalline structure, 
shrinkage, and variations in casting temperature, 
shape of mould, etc,, on the properties of steel 
ingots were studied by direct examination of the 
latter and by analogy from the behaviour of molten 
stearine cast under various conations. By this 
means the common defects and peculiarities of 
steel ii^ots were found capable of simple explana- 
tion and to be often preven^blc. For the production 
of sound steel ingots, bottom casting is regarded as 
advantageous mainly because the shrinkage 
cavities are more likely to be clean and therefore 
capable of being welded up. Segregation and the 
occurrence of ghost lines in large ingots are also 
considered and explained by reference to the 
behaviour of molten stearine on cooling. TTie use 
of stearine for studying the properties of ingots 
is ^rongly advocated, the higher coefficient of 
shrinkage, lower resistance to tensile stresses, and 
lower heat conductivity of this material as com- 
l»red with steel being considered advantageous, 
since the defects found in the ingots, although 
similar to those likely to occur in s&el, are gener- 
ally exaggerated and therefore more cleariy 
visible. — W.E. F. P. 

Carbon steels Influence of heai treatment on the 

(hermo-dedric properties and specific resistance of 

. E. D. Campbell. Iron and Steel Inst., 

Sept., 1916. [Advance proof.] 18 pages. 

Measurements of specific resistance and thermo- 
electromotive force were made on similar specimens 
of nine different carbon steels which had been 
quenched from 908* or 903* C. and reheated to 
temperatures increasing by approximately 100® 
fiom 100* to 800® 0. ; the stee^ contained up to 
1-05% C, 0-221% Mn, 0*016% P, 0 041% S, and 
0 169% Si, and in one case 0 0 18% Cu. From the 
parallelism found between the two sets of reaulte, 
it is concluded that, like fhe total speoific resistance, 


the total thermo-electromotive ^tential of steel 
is made up of two components, due to the solvent, 
iron and tne solutes, respectively ; the proport, inn 
due to the latter depends upon the extent to which 
they are in solution. This parallelism is regarded 
as strong confirmatory evidence of the essential 
unity of mechanism existing between metallic and 
aqueous solutions. The transformation of the 
allotropic into the a-form of iron was found tn l,,. 
nearly completed after reheating to 300* C. ; imt 
complete equilibrium, as indicated by minimnni 
specific resistance and thermo-electromotive force, 
was only attained after long heating at about 700"('. 
Neither the specific resistance nor the thermo- 
electromotive force due to carbon in solution as 
carbides was found to be directly proportional to 
the atomic concentration of the caroon, the effects 
produced by equiatomic concentrations of carbon 
as hypoeutectoid carbides and eutectoid or hypev- 
eutectoid carbides being as 1 : 2 approximately. 
Fr«>m the results of the investigation it is also 
concluded that constancy of thenno-electromotive 
force In couples can only be obtained when the 
molecular concentration of those members not 
consisting of strictly pure metals remains constant 
over the required temperature range ; since the 
thermo-electromotive force is independent of the 
size and shape of the cross-section between the 
points of contact but wholly dependent on the 
molecular composition and the tempePtalure 
gmdient between these points, it should not he 
difficult to devise a method for detecting the 
molecular changes which may have been inffuceff 
in a given piece of steel by heat treatment. 

— W. E. F, P. 

Nidcel’Sieel scale, ani the reduction of solid nicM 
and copper oxides by solid iron. J. E. Stead, 
Ironand Steel Inst., Sept., 1916. [Advance proof.] 
6 pages. 

Chemical and micrographical examination of a 
nickel-steel (25% Ni) ignition tube, after prolonged 
use in a gas engine at temperatures approximatiug 
800* — 1000* C., showed that the iron had been 
selectively oxidised and the nickel concentrated 
in the outer part of the metal by interdiffiision 
of nickel and iron and removal of the latter as 
oxide at the surface. Oxidation had proceeded 
along the crystal junctions of the metal, the grains 
of which had become gradually diminished in 
size, enriched in nickel, and enveloped in oxide 
scale, until they finally appeared as independent 
inclusions in the latter. The adherence of the 
scale to the alloy (and nickel steels generally] 
was found to be due to interpenetration of the 
metals and oxides. Further investigation showed 
that, at temperatures much below the melting point 
of either material, nickel and copper oxides were 
reduced to the respective metals by iron, with 
formation of iron oxide. This interchange was not 
confined to the surfaces of contact, but extended 
for a considerable distance below the surface of 
the iron, showing that interdiffusion had occurred 
between iron and nickel, iron and copper, and the 
corresponding oxides. — W. E. F. P. 

Nickel {in iron and steel] ; Use of diphenylghprime 
as indicator in the volumetric determination of — 
by FreverVs method. G. L. Kelley and J- B' 
Coiiant. J. Ind. Eng. Chem., 1916,’ 8, HOl—BOT. 
Fkevert’.s volumetric method for the determina- 
tion of nickel in iron and steel (Blair, “ ^ ^ 

Anal, of Iron,” 7th ed., 1912), modified as described 
below, has been found to give results nearly ^ 
accurate as the gravimetric determination with 
dimethylglyoxime. The sample (1 grm. for a 
nickel con^nt between 01 and 5%) is dis!?olvca 
in 50 C.C. of hot nitric acid of sp.gr. I PB or nj 
60 c.c, of hydiochloric acid (1:1); 
carbides are oxidised by adding nitric acid, dmP 
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})V drop^ to the solution until effervescence censes. 
After Doiling to expel nitrous fumes, and cooling, 
ihe solution is treated successively with 12 grms. 
of citric acid, 20 c.c. of ammonia solution of sp.gr. 

sufficient dimethylglyosinie solution (20 grms. 
dissolved in 1300 c.c. of ammoida of sp.gr. 0*9 
and made up to 2000 c.c.) to precipitate the nickel, 
^nd a slight excess of ammonia. The precipitate, 
after standing for 1 hour if the quantity of nickel 
is small, is collected on asbestos, washed with 
water, and dissolved on the filter in nitric acid. 
The solution and washings are treated, whilst 
nearly at the boiling point, with 1 grm. of potas- 
sium chlorate or ammonium persulphate, and 
lioilcd until clear. Alternatively the precipitate 
may be dissolved in a mixture of 40 c.c. of hydro- 
rliloric and 10 c.c, of nitric acid, and the solution 
boiled until clear. The clear solution is cooled, 
made slightly amnioniacal, using rosolic acid as 
indicator, and is then treated with 10 c.c. of 
potassium iodide solution (8 grms. per litre) and 
jO c.c. of silver nitrate solution (0'.5 grm. per litre), 
and titrated with potassium cyanide solution 
(I c.c. =0*001 grm. Ni) until the last trace of 
opalescence disappears. A blank test is made 
i)y titrating with potassium cyanide a nickel 
solution which has already been titrated and to 
which 10 c.c. each of the potassium iodide and 
silver nitrate solutions have been added subse- 
.ouently ; the volume of tlie solution to be titrated 
snoidd always be about 250 c.c. 

By \ising diphenylglyoxinie (Atack, this J., 
1913, 769) as Indicator, the end point of the 
titration may be recognised by a colour change. 
The diniethylglyoximo precipitate (see above) is 
dwsolved in concentrated hydrochloric acid con- 
taining 10% of nitric acid, the solution and 
Mashings are evaporated nearly to drj*nes.s, diluted 
to 150 — 200 C.C., and rendered alkaline by adding 
5 c.c. of dilute (1:3) ammonia. Excess of 
standard potassium cyanide solution is then added 
and the excess titrated with a standard solution 
of nickel sulphate, using 5 c.c. of diphenylglyoxime 
solution (1 grm. diasoh ed in a solution of 5 gnus, 
of sodium hydroxide in 100 c.c. of water, and the 
solution diluted to 1 litre) as indicator. — ^A, S. 

{fold and copper ores, Mount Morgan, Queensland ,* 
Flotation of . \V, Shellshear. Proc. Aus- 

tralasian Inst. Min. Eng,, 1916, 51 — 74. 

That portion of the ore too silicious for economical 
smelting, containing approximately Ou 2. Fe 10, 
« 10, SiOj 73, iUjO, 1*5, CaCO, etc. 3*5%, and 
All 5*5 dwt, per ton (or about 6% of iron pyrites, 
Ifi of copper pyrites, and 78 of quartz, calcite, etc.) 
was dry crush^ to*pass a SO-niesh screen and then 
subjected to flotation in a laboratory apparatus 
and in a 6-box standard 24-inch Minerals .Separa- 
tion machine, the latter beir^ .subsequently incor- 
porated in an experimental plant having a capacity 
of 100 tons per day. In a typical experiment 
with the laige machine, the rate of feed was 15 tons 
per hr. ; dilution of pulp, 3*5 to 1 ; oil (eucalyptus), 
1 lb. per ton ; and duration of run, 3 hrs. ; the 
recoveries of gold, copper, and iion were 69-8, 
^4 2 .and 48*7% by weight, respectively. Owing 
to the low recovery of gold as compared with 
that of copper, various large and small-scale 
concentration tests were made on the ore on Wilfley 
tables and with Sonstadt’s solution (mercuric 
iodide in aqueous potassium iodide), before and 
^ftcr flotation. The results indicated that the 
Eold, although mairdy associated with the copper, 
jyas really “ free ” but very finely divided and 
_^erefore only fully releaa^ by fine grindii^, 
ibis was confirmed by the results of fucttmi direct 
flotation tests in which recoveries of 80% of the 
^Id and 96*3 % of the copper were obtained on the 
l-O-mesh, as against 70% and 86% respectively 
the 50-xne^ ore. In all cases flotation W(^ 


effected in a neutral medium, acid not being 
employed with ores of this class. As flotative 
agents, eucalyptus oils alone or in admixture with 
other oils wem used; and of the former, those 
eontaimug phellandrene (viz., Eucalyptus amyg- 
dalitia arul E. dives) gave the best results. Various 
mixture.^ of good eucalyptus with “ residuum ” 
oils were also employed, with hi^ly satisfactory 
results as regards both extraction, and oil cost. 
Further tests were made in which both non- 
smelting and smelting ores were concentrated by 
\ anning and the tailing treated by flotation ; and 
in mo.st eases the recovery of gold was appreciably 
greater tlian that obtained by direct flotation. 
Consequently, the treatment finally adopted for 
the non-smelting ore consisted in crushing to about 
40-mesh size, concentrating by means of tables, 
re-cru.shing the “ table rejects ” to 80 or 120-mesh 
size and treating the latter by flotation. The 
following are details of results obtained and costs 
incurred over a period of one month, during which ' 
the non-smelting ore was treated by direct flota- 
tion in the experimental plant : — Crude ore milled, 
83 tons pep day ; average rate of rock-breaker, 
12 tons per hr. ? average rate of ball mills, 0*98 
ton per hr. per mill ; average feed to flotation 
plant, 17*3 tons per hr.; assay of crude ore, 
Cu 2*10%, Au 6*01 dwt. per ton ; actual recoveries, 
68*58% of the gold and 80*00% of the copper ; 
total cost of treatment, 5s. 4*09d. per ton, including 
Is. 518d. for flotation of which 4*l)8d. represented 
the cost of oU. — W. E. F. P. 

Silver; Allolropy of . W. B. Heldennan, 

lost, of Metals, Sept., 1916. (Advance proof.] 
24 pages. 

Fnoat pycnometric and dilatometric observations 
made on silver obtained by various methods and 
after different treatments, it is concluded that 
pure sflver consists of at least three allotropic 
(enantiotropic) forms, and has a transition pjoint 
at about 77° C. ; that all objects made of silver 
are in a metastable condition owing to retardation 
of the transition of the altered form ; and that all 
the present physical constants of .silver, except 
(he atomic weight, refer to indefinite mixtures of 
the different allotropic forms. — W. E. F. P, 

[Copper] leaching plant ; A 2000-fon at Ana- 

conda, Mont. F. Laist and H. W. Aldrich. 
Min. and Eng. World. 1916, 8, 321—325. 

The plant, completed in May 1 915, works up tailings 
from a dump of about 20,000,00) tons, averaging 
Cu 0*64% and Ag 0*48 oz. per ton. The material 
is conveyed to wooden storage bins holding 6000 
tons, thence by belts to 28 roastii^ furnaces of 
the McDougall six-hearth type. The furnaces are 
air-cooled, the heated air being used in the leaching 
plant for warming the liquors. The tailings are 
subjected to a simple oxidising roast at about 
535° C., and the calcinate passes through a cylin- 
drical cooler, the dust being settled by adding 
about I % of water. The leaching plant consists 
of 10 redwood tanks of a capacity of 1000 tons of 
calcinate each. The leaching is done by continuous 
downward percolation through cocoa matting 
covers! by a grating. The charge is treated 
successively with (1) 250 tons of liquor containing 
5 % of sulphuric acid and 7 % of salt ; (2) 100 tons 
of solution containing 20 % of acid, and salt equal 
to 1% of the w'eight of calcine ; (3) 150 tons of 
solution containing 0*5% of acid and 3*5% of salt ; 
(4) ^0 tons of hot water. The iron oxide in the 
calcinate yields ferric chloride which dissolves much 
unaltered sulphide, w’hile the strong brine leaches 
out the silvwi 'Rie spent liquors, after removal 
of the copper, are used over ^ain except one- 
tbi^ of the first liquor, which is discarded iso as to 
prevent accumulation of iron and aluminium 
sulphates. The precipitation of copper and silver 
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is accomplished by scrap iioB res^z on heavy 
wood gratii^s in concrete launders, 250 ft. long 
and 4 by 8 ft. in section. The salt in the solution 
prevents the copper from plating the iron, and 
gives a soft spongy cement copper which is easily 
washed off with a hose. The precipitate, contain- 
ing 70% of copi>er, is deposited in settling-tanks, 
washed, and briquetted for blast-furnace treat- 
ment. The extraction averages 80 % of the 
copper and 60% of the silver.— W. R. Si 


Copper; Occurrence and aUftiifiearwe o/ twinned 

crystals in elMrolylic . H. S. Rawdon. 

U.S. Bureau of Standards. Amer. Inst. Metals, 
Sept., 1016. [Advance proof.] 12 pages. 

Fbom a study of deposits of electrolytic copper 
obtained at various current densities, it is con- 
cluded that the variation in crystal size alone is 
not sufficient to account for the observed differ- 
ences in physical properties. Except when 
obtained at low current densities, the deposits have 
similar properties to those of metals hardened by 
wld working, and the existence of this condition 
is confirmed by the behaviour on annealing. These 
conclusions are regarded as applicable to aU 
electro-deposited metals. — W. K. P. P. 

Tinned sfieet copper ; A case of corrosion of . 

P. D. Merica. Amer. Inst, of Metals, Sept., 
1916. [Advance proof.] 10 pages. 

The upper side of tinned sheet copper that had 
been in use for 32 years as roofing material showed 
numerous small pits 1/32—1/64 in. in diameter, 
and furrows of the same width with a length of up 
to 2 in. The pits were distributed along lines of 
surface scratches, the scratch passing through the 
centre of each pit. Micrographs showed the tin 
coating to he composed of three layers, the one 
next ^ to the copper, 0 002 mm. thick, being 
identified as CuaSn, This has been shown to be 
electro-negative to copper, tin, and their eutectic. 
It is concluded that the corrosion is due to galvanic 
action between the constituents of the layers ; its 
loeal character is explained by scratches and 
mechanical injuries. — W. R. S. 


— . \V. R. Ingalls. Imst. 
1916. [Advance proof.] 


Spelter ; Cadmium in 
of ^letals, Sept., 

3 pages. 

Slabs of spelter as supplied hy the smelter are no 
of exactly \miform romposition, as the kettle int« 
which the metal is received from the furnace hold 
a relatively small quantity, and the impiiritie: 
posing over with the zinc vary in amount it 
different parts of the furnace, according to tin 
temperature of the retort. To ensure uniformity 
the zinc should be reiuelted in large pots or fumacei 
before being cast into slabs for delivery. Speltei 
free from cadmium can only bo obtained by singh 
smelting when the ore is free from cadmium, bui 
# J^istillmg common spelter with proper contro 
i temperature, and separating the first dis 
tiUate, a high-grade spelter, low in cadmium, if 
eaaly produced. It is stated that excessive 
prices have recently been paid for American high 
grade spelter, which is merely redistiUed comnior 
spelter, /me free from cadmium is easily obtained 
electrolyticallv, but the eletdrolytic process is com- 
merciaUy applicable only under limited favourable 
conmtions. Cadmium is deleterious in zinc to Iw 
us«i foe dnsh castings, and is objectionable in 
cartridge brass, but for brass that is to be cast 
and machined, the adverse effect of cadmium if 
probably overestimated, and may be non-existeut. 

T. St. 


bro/Kc; Initial stress produced io 

Mrmng-m of . P. D. Menca and C, 

0* Standards. Amer. I 
Metals, Sept., 1916. [Advance proof.] 8 pa 
fitOM an investigation of the causes of failup 


■ IS. nils 


large valve castings of manganese bronze, whirl, 
had been treated or repaired by welding or burning, 
in, it is concluded that unless the shape of tho 
casting is such as to permit extensive distorlioi, 
local initial tensional stresses— equal in value 
the true elastic limit of the material— are setm 
within or near the bumt-in zone. These stressi, 
may be eliminated, and danger from subsenuert 
cracking prevented, by heating the whole castinif 
before welding so that all parts of the finished 
product cool down together from a dull red heat 
or by annealing the finished casting at 40n» ’ 
500“ C. for 2 hours'. — W. E. P. P. 

Alloys to unthsland internal air pressure, S b 
Sleeth. Amer. Inst, of Metals, Sept., I'oifi’ 
[Advance proof.] 3 pages. 

De.vsity and strength are the indispensable 
qualities of alloys (chiefly brass and bronze) used 
in the manufacture of articles intended for (he 
retention of gases under pressure. The variable 
factors which influence these qualities, viz., desicn 
of article to be cast, design of pattern with refer- 
ence to its position in the flask, composition of (he 
alloy, treatment of the metal in the furnace, and 
t^perature of pouring, are briefly discussoil 
The presence of aluminium in the alloys is espeoiallv 
injurious. — W. R. S. • 

Lead; Volumetric deirrmirtaiion of 

J. Waddell. Analyst, 1010, 41 , 270—272. ’ 
About 1 grm. of the ore is digested with 10 c.c. of 
hydrochloric acid, and then evaporated with .5 c.p. 
of nitric acid till the volume is reduced to ahoiit 
7 c.c. An excess of ammonia is added, then sufli- 
cient acetic acid to prevent precipitation of basic 
ferne acetate at a temperature near the boiling- 
point. The solution, measuring about 25 c.c., is; 
treaty with 10 c.c. of 10% potassium ebromate, 
solution ; tlie precipitate may be filtered oil after 
o minutes. After the excess of precipitant has 
been washed out with boiling water, the lead 
chromate Is dissolved on the filter with 100 c.c. of 
hydrochloric acid (1:3) and the filtrate received 
in the original flask. It is best, thougli not indis- 
pensable, to dissolve most of the lead chloride 
formed on the filter by alternate washings wi<h 
acid and water. 'Hie cold filtrate is made up to 
200 c.c., treated with 1 grm. of potiassium iodide, 
and titrated with aodium thiosulphate solution 
{IS gnus, per litre) at the rate of 2— .S drops per 
second ; the thiosulphate is standardised against 
Je^ or Iciul sulphate; a little starch solution is 
f^Wed towards the end of the titration. When 
the blue colour has almo.st disappearetl, 10 c.c. of 
strong hydrochloric acid js added, the solution 
hea^d to about 40 ' C., and the titration finished. 
If the ore contains antimony, bismuth, silver, or 
decomposable silicates, the lead is first separutt'd 
as sulphate, w'hich is dissolved in ammonium 
acetate.— W. R. S. 

Radio-lead, from p7tre Norf^^effian cleveite ; 

■ T. W. Richards and C. Wadsworth- 

J. Amer. Chem. Soc., 1916, SS, 1658—1060. 
Radio-lead jprepared from purified lead sulphide 
from Norw^ian cleveiLe. was found to ba\ e 
density, 11*273, distinctly lower than tlmt of 
Australian radio-lead (11*289; see this J., lOlOr 
363), and much lower than that of ordinary lead 
(11*337). The atomic weight of the radio-lead 
from Norwegian cleveite was 206*085.— A- S. 

FlaUdive a^erds [for ore concentration] ; A source of 
yj- N [Wood tar from sage brush.] fh 
Clevenger. BuU. Amer. Inst. Min. Eng., Sept r 
1916 . Eng. and Min. J., 191 6 , 102 , 420—424 
In seeking a convenient source of fiotative aRents 
TOP use in the arid mining regioiis of the Wester 
States <U*8vA.), the native sage brash (Artemi^f^ 
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was destractiv^ dkfillp^ *1. 
pro<5uct»-^K^id li,p,or, the 

SUBstedmiafitativeh-S^^Bct^onwitt* !?*■ 

ground ^ena, cimilwr^wrtr ^ 

mine^- The wid liquor h^vMhk^ 

pyrohgueOTs acid ; the alfalure iCor 

frothing a^t but the froth 

mmeral; the tar otl uroved a '"So *.ttle 

flotative a^t. In qu^tative teste^ 

latter on zinc, lead, mercury, and s^?r 

from various Western mines, the resiik«?h? 

vere generally better, wd 

lets, than with the majority of oils 

tried. The sage brush (30 lb lot l ^ 

ot tar oil, 3-60% be4 with the 3'9«% 
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ends of the shrub, 


rorresponding to 0-t3%**^the^wbolf*!1"**f* 
obtained ; but for flotation purposes thu““Li*“® 
was much less efficient than t£i taroffi--W.^. p“p 

Feno-limgsien and tungsten powder ; Prices nf 

Board of Trade J., Sept, h Yafe • 


oil 


“■ t 100 lb. 

the first* s?x months o/i 01 K™“ during 

long tons. ™ths of 1918 amounted to 507,750 

Petals, ores, etc. ; leading in . Board of Trade 

Befence*"oft^e°Rea\^Tf’'®jY* announced that 
the foUoHdng tar"^Sif!l 
alloys, Iinwi^n„m ;—A!umimum and its 
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Sept, 
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ex£nt®f,nl?f^“®. Regulation 30 b. 

fo^anv ^ lawful 

ofanvLffr^ on his own behalf or on behalf 
or hiiv to sell or buy, or to offer to sell 

linclud •’ ^ following metals : — Iron 

kinds, copP. 

"u*-, urass, lead, antimony, nickel tiinyafen 

oi Ordcrof the Admiralty 

bein^’me?oT‘^ the -Minister of Munitions 
war the production of any 

J^*."?“‘>°ns wilfnot be permitted; 
hcence, in scrap from hiA 
Satf ’IWn.-ob’’^*’ fiom copper, or scrap fnS 

sh;fidd‘'S‘'^“0® for Ucemes in this connection 
Strvof ‘I’ ‘he Director of Materials, 

hafi'&V^“d^7s^P‘'“«“hBuiMings.m^^^ 

Development of the spelter industry. 

page 996. 


Smith. See 
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^'^fisanese, m. tai 
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Corrosion in a sleet gasholder tank. MaUsoh. See Ha. 

Fifty-second unmtal report on alkali, ek.. works by 
the Chief Iiis2>ector. 1915. ,See VII. ^ 

Eleelro-an^ylieal method for determination and 

sXn7" of the copper-tin group. 

Schoch and othee. See XXIII. ‘ 

^''Morid^if^---^-' ^’■tdions of silver 
See XXIII. 


chloride in ammonia. Schoch and Crhwford. 


m. to»8 


t'w and 
Thej 

iii €anai4» ~ vttiiuu 

'»Uows7 "JAd 1915 was as 


sM produetion of Canada. 

Trade J.. .Sept. 7. 1910. 

“f various kinds 


P.VTENTS. 

Metal plates; Coating of mth tin, terne or 

other rmtal o^toy p. B. Taylor, Briton Ferry 
S. Wales. Eng. Pat. 12.311, Aug. 26, 1915. ^ 
A SET of fiimhing rolE rerolve in the flux, one or 
^ fE h^ of a different materia] 

trim the top pair ot tinning rolls. The lower ndls 
either do not take a coating of tin, or they permit 
the tm to ^am from them more quickly than from 
the top ToUs. The rolls on one side of the idates 
may be such aa to produce a coatSag of diffraimt 
thicknees from that on the other side. A deaciaip 
wiping, or distributing roll may be provided m 
contact with the tinning roll, with or w^oot & 
tpoagh fop mo^en metal.— W. F. P. i . 

V 3 
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^Furnaces : Seating — ■ — [for metals]^ R. F. Hislop» 
Paislfty. Rng. Pat. 15,226, Oct. 28, 1915. 


The front wall, 6, of the firebox, a, rests on a beam, 
d, spanning the ash-pan and bavii^ a plate, g, 
dipping into a water seal. An inverted V-shaped 
grate, i, is provided, and the products ol com- 



bustion pass over the bridge, and through 
openings, to the longitudinally divided com- 
bustion chambers, h\ which are provided with 
ribs, fc', to deflect the gases on to the material 
on the floor. The gases then pass by the passage, 
M, controlled by dampers, x, to three parallel 
flues, t, and thence to the chimney, v. The flues, 
t, contain coils, *, for heating the air supply to the 
grate, i, and to the bridge, and also a coil for 
generating steam to be supplied to the grate. 

— W. F. F. 


Furnaces ; Utilising waste heal from open-hearth 

. R. M Snyder, Wilkinsburg, Pa. U.S. 

Pat. 1,195,521, Aug. 22. 1916. Date of appl., 
Deo. 27, 1915. 

The hot waste gases from two open-hearth furnaces 
are drawn by two similar fans through separate 
regenerators to two boilers. The supply of gases 
to the boilers is equalised by providing a cross 
connection between the two conduits. — W. F. F. 

Smelter or ore furnace ; Apparatus for utilising the 

heated fumes from a G. P. Lu^ke, 

Chatham, 111. D.S. Pat. 1,198,123, Aug. 29, 
1916. Date of appl.. Mar. 16, 1914. 

A CASING ^ provided with a grate, 3, below which a 
flue, 1, with vertical partitions opens, and above 
which an exit flue, 13, is arranged. The upper 
part of the casing has inclined roof members,, and 



contains an arrangement of horizontal and vertical 
plates forming flues which can be controlled by 
damTOts, 2, 6, 7. A vessel, 8, contains water 
which IS heated by the fumes passing through the 


Metal ingots ; Manufacture of . Steel, Peec 

and Tozer, Ltd., and E. H. Saniter, Shefflek 
49^ fP6*^gl®l>229, Jan 12, 1916. (Appl. N< 


Stoel and other metal ingots are manufactured 
with httle or no “pipe” by wholly or partly 


covering the ingot when liquid with a plat- of 
non-conducting material such as firebrick," or 
asbestos and cardboard, removir^ the covering 
just before solidification of the ceutte, and pourinv 
additior^ liquid metal into the centre. To avoill 
any “ pipe ” from the added metal extending into 
the ingot, a head ol brick or other non-conductinc 
material is placed on the top of the ingot befnro 
fllUng the “ pipo.”— W. F. F. 

Tin ores ; Process for removing iron from . f; 

von Rauschenplat, Steglitz, Germany, Assignor 
to Barilla, Ltd., london. U.S. Pat. l,196.Ui'j 
Aug. 29, 1916. Date of appl., Jan. 28, 1914, 
Perrcoinous tin ores containing tin oxi.iie are 
subjected to a reducing treatment at a temperature 
below 500° C. and then treated with acid wliicli 
dissolves the iron compounds but not the tin 

— w.-f.'f. 

Metal articles; Apparatus for dioinlegraling 

A. de Back, Essen, Germany, Assignor to GolF 
Schmidt Detinning Co., New York. U.S i’af 
l,19e,343,Aug.29,1916. Date of appl.,Deu.29,19u; 
Waste enamelled metal articles are passed between 
at least two pairs of rollers, the first pair having 
circumferential ribs and the second pair longi- 
tudinal ribs. The circumferoutial speed of the 
second pair is greatft than that of the first pair 
so that a tension is exerted on the articles between 
the two pairs of rollers which corrugate the 
articles in two directions at right angles. — W. F. F, 

Blast-furnaces ; Apparatus for detection of leakages 

in the water-jackets of . It S. Burt, Ixmdon. 

From E. R. y Rizo, Portugalete, Spain, Eng. 
Pat. 101,327, May 31, 1916. (.Appl. No. 76S3 
of 1910.) 

Cleaning metallic or like objects; Method and 
apparatus for . A. .Stbckli, Geneva, Switzer- 

land. Eng. Pat. 101,313, Mar. 24, 1916. (.Appl. 
No. 4390 of 1916.) 

Cementation process for armour-plates employing 
mixed cementation agents. F. Giolitti, Turin. 
Assignor to Soc. Anon. Ital. Gio Ansaldo & 
Co., Genoa, Italy. U.S. Pat. 1,195,459, Aug. 22, 
1916. Date of appl., Oct. 14, 1914. 

See Eng. Pat. 18,386 of 1914 ; this J., 1915, 88. 

Iron, steel, and the like from waste enamelled artirks : 

Method of recoverbig . A. de Back, Essen, 

Germany, Assignor to Goldschmidt Detinnins 
Co., New York. U.S. Pat, 1,196.342, Aug. 29, 
1916. Date of appl., Nov. 12, 1910. 

See Fr. Pat 418,971 ol 1910 ; this J , 1911, 92. 

Steel; Treatment of C. H. A. F. L. Ross. 

Ft. Pat. 478,232, Apr. 1, 1915. 

SeeU.S. Pat. 1,151,049 of 1915 ;this J., 19i.), lOU. 

Steel ; Treatment of . C. P. Sandberg. Fr. 

Pat. 479,497, Aug. 10, 1915. 

See Eng. Put. 8257 of 1015 ; this J., 1910. 36:i. 

Iron and steel ; Manufacture of at\d melli»3 

of ores, metals, and cdher refractory materials. 
F. G. C. Rincker. Fr. Pat. 479,168, June 29, 
1915. 

See Eng. Pat. 14,215 of 1015 ; this J., 1916, 966- 

Iron, steel, etc. ; Superficial oxidation of arlteks of 

. B. Ouerini. Fr. Pat. 479,370, May 6, 19i» 

See Eng. Pat 7097 of 1915 ; this J., 1915, 11« 

Rust ; Electrolytic process for removing oxide w 

. P. Marino, London. U.S. Pat. 1,193,"™ 

Aug. 22, 1916. Date of appl,, Apr. 25, 1916- 
See Eng. Pat. 14,230 of 1915 j this J., 1916, S49. 
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iaalomtroting fiiiely-dimded granular or friable 

^ materials [area, flm-duat, etc,]; Proceaa of . 

A V. M. KroU, Luxemburg. IJ.S. P»t.i,196,105, 
Aug' 1918. Date ot appL, Dec. 3, 1912. 
gBE rr- *82,831 of 1012 ; this J., 1913, 757. 


iipHiM melala ; Proeeaa and furnace for . E. 

' BoaSiardt. Fr. Pat. 477,061, Mar. 8. 1915. 
gEE D.S. Pat- 1,184,983 of 1915 ; this J., 1918, 260. 


; Electrolytic process for cleaning . 

‘ 4 nparatus for electrolytic and analogous processes. 
t. B. Battle. Fr. Pats. 479,004 and 479,005, 
June 11, 191.5. 

SEE Bug. Pat. 14,513 of 1914 ; this J., 1915, 910. 


I 


jilloy. C.B. Denton. Fr.Pat. 479,275, Jidy 13, 191.5. 
See Eng. Pat. 17,157 of 1914 j this J., 1915, 35. 


Siiloliide ores ; Roasting of . Nichols Copper 

Co. Fr. Pat. 479,279, July 15, 1915. 

See Eng. Pat. 9958 of 1915 ; this J., 1915, 1150. 


fin; Electrolytic refining of . American 

Smelting .and Refining Co. Fr. Pat. 479,569, 
Aug. 20), 1915. 

SEKU.aPat. 1,157,830 of 1915 ; this J., 1915,1212. 


Zinc; Electrolytic recovery of from ores and 

other materials. U. 0. Tainton. Fr. Pat. 
479,702, Aug. 18, 1015. 

,8ee Eng. Pat. \l,335 of 1915 ; this J., 1916, 969. 


XL-ELECTKO-CHianSTBY. 

Alkaline storage battery ; The active materials and 

(keirolyte of ike . L. C. Turnock. .Met. and 

CUem. Eng., 1910, 15, 259—262. 

Nickelous hydroxide is prepared by converting 
the metal into pure nickel sulphate, and then 
^iredpitating with caustic soda ; pure metallic 
iron is prepared from Norwegian or Swedish iron 
)jy converting it into pure fen-ous sulphate, roasting 
this to ferric oxid.e, and reducing with hydre^en i 
liberated when dissolving the nickel and iron. 
The metallic iron is mixed with a small quantity 
cf mercuric oxide. The electroly^ coo-sists of a 
21^^^ solution of potassium hydroxide for a “ first ” 
electrolyte, and a 25% solution (or “renewal” 
electrolyte, containing respectively 50 gnns. and 
15 gmig. of lithium hydroxide per litre. These are 
:'rodut!ed rei^ectlvely from potassium chloride 
dectrolytically and from lithium carbonate by the 
iction of lime. The method of testing thcnickclous 
Hydroxide and the iron for electrical capacity in 
iniriature cells is described. — B. N. 

Lifiht ; A new way of converting into electrical 

energy. T. W. Case. New York Elec. Soc., 
June U, 1916. 12 pages. 

KxrERiMENTS have been made with a cell con- 
tainiiig plates of copper, oxidised in a flame, im- 
uicrsed in tapwater or a sodium chloride electrolyte, 
and a feeble current was produced on exposing the 
front plate to sunlight, the back plate being 
shielded and acting as the zinc of an ordinary 
battery. Similar results have been obtained with 
polished unoxidised copper plates, the one ex- 
posed to light turning gradually red, then purple 
^nd greyish-black, even though the plates were 
covered with several coats of white paint or bath 
enamel, and, though the action is somewhat 
jeaker, exposed merely to dif^sed daylight. An 
h-M.F. of over 01 volt and a current of 0*2 ampere 
have been thus obtained from a cell containing two 
Plate,g of copper, 6 in. square ; the plate exposed 


to light was oxidised in a flame and the other plate 
was polished. — B. N. 

Electrolytic preparation of ehromous salts from 
chromic mitsy and some new mUs of divalent 
chromium. Tt’aube and Goodson. See VII. 

Elcctro-analylical method for determination and 
separation of metals of the copper-tin group. 
Schoch and others. See XXIII. 

ElcHro-analysis of silver with solutions of silver 
chloride in ammonia. Schoch and Crawford. 
See XXTir. 

Patents. 

Electric furnaces of the electrode type. H. J. Kitchen, 
and T. Balmforth and Co.. Ijuton. Eng. Pat. 
101,201, Mar. 10, 1916. (Appl. No. 8533 of 
1916.) 

The water jackets for cooling the electrodes, 
instead of being fixed to the roof, are each sup- 
ported by arms fixed to a vertical rod carried by 
a hrackei on the aide of the furnace. The rod is 
adjustable vertically and is pivoted on the bracket, 
thus enabling the arms and water jacket to be 
swung clear of the roof. — B. V. S. 

Furnace; Electric arc for the ireatment [re- 

duction] of gases. 0. 0. A. Dovle, Notodden, 
Assignor to Norsk Hydroelektrisk Kvaelstof- 
aktieselskah, Christiania, Norway. V.H. Pat. 
1.194,606, Aug. 15, 1916. D.ate of appl., May 10, 
1915. 

G.vs inlet openings arc disposed at an angle in the 
side walls of the furnace to deliver gas over the 
area of a disc-like flame spread magnetically, and 
gas outlets are located between the centre and tho 
periphery of the disc. Each outlet is surrounded 
by a number of inlet openings, and the outlets 
are provided with means for cooling the gases ; 
with the object of obtaining short gas passages in 
the furnace and an effective cooling of the gases 
after leaving the furnace chamber. — B. N. 

Electrolytic cell. H. T. Shriver, West Orange, N. J. 
U.S. Pat. 1,181,549, ^May 2, 1916. Date of 
appl., Apr. 3, 1915. 

Several fiat plates, forming the electrodes, are 
bound face to lace to form a cell of the filter-press 
type, each of the plates being recessed centrally 
to form a cell between the faces. A diaphragm 
is arranged between each pair of plates to separate 
the gas(» formed on the faces of adjacent plates, 
the gases being led from the recessed portions to 
closed gas chambers above, through ducts in walls 
separating the chambers and recesses. The gases 
are conveyed from the gas chambers to horizontal 
' ducts extending through non-recessed parts of the 
plates from face to face, so that the recessed 
portions may be completely filled with liquid to a 
level normally higher than the horizontal ducts, 
without fear of the electrolyte entering the gas 
ducts. — B. N. 

Electric furnaces. J. L. Dixon. Fr. Pat. 479,444, 
Feb. 20, 1915. 

See Eng. Pat. 4742 of 1914; this J., 1915, 233. 


Xn-FATS; OHS; WAXES. 

Chinese wood oil ; Examination of • F . Browne. 

Chem. News, 1916, 114, 123. 
k SPECIMEN of oil expressed from genuine nuts 
from Wuchow had the following characters 
Spot, at 15“ C., 0-9415; iodine value, 107; 
sanWf. value, 191 ; heat test, 12 mins. ; refractive 
in&™r d. 1'5206 : at 15“ C, 1-5226. Baaed 
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on these flgoieB aiuA on the esnmination of oils 
accepted by buyers as genuine and satisfactory, 
the following specification was drawn up for South 
fauna wood oil ^^l) The oil shall be polo in coloor 
(according to season’s laoduction) and commer- 
cially free from foots, dirt, and moisture. The 
total impurities shall not exceed 1 %. Impurities, 
not obriously adulterations, up to 5% shall not 
justify rejection unless so arranged, but an 
allowance shall be made for such impurities in 
excess of 1%. (2) The refractive index shall not 
be less than 1-5204 at 15° C. ; tbe temperature 
correction shall be -0 0004 tor each 1°C. trom 
15° to 35° C. (3) The sp.gr. at 15° C. shall not 
be less than 0 0400. (4i The oil shall satisfy the 

requirements of one or other of the heat tests 
devised by Worstall (this J., 1912, 997), Bacon 
(this J., 1912, 782), Browne (this J., 1912, 731, 
duration of test not to exceed 1.3 mins.), or 
Chapman (this J., 1913, 32). The method of 
sampling adopted by the Hongkong Government 
is to draw about 1 oz- from each cask, and to 
condemn for export any sample with a refractive 
index below the specification figure. The approved 
samples are xinited and the heat test and sp.gr. 
determined. The casks of oil passing these tests 
are sealed with official lead seals for shipment. 
For determining the sp.gr. at temperatures other 
than 15° 0. a correction of 0-000fi4 is applied for 
each 1 ° C. In the heat test the following thermo- 
metric correction is made for the cool column— 
T-l-0-00018(T— ()N, where T represents the 
observed temperattire, ( the mean temperature of 
the emergent column, and N the number of scale 
d^rees on the emergent column. — C. A. M. 

Chrymlw ail ; Hardened . 5f. Tsujimoto. J. 

Ind. Eng. Chem., 1916, 8, 802—804. 
Chrysalis oil (see this J., 1908, 455) .can be 
refined satisfactorily by heating it with 5 — 10% 
by vol. of sulphuric acid of sp.gr. T39, and then 
treating with Kambara earth (this J., 1913, 12 : 
1915, 840). The refined oil when hydrogenated 
with the aid of a nickel catalyst, yields a white fat 
suitable for soap making. The liquid acids of 
chrysalis oil when hydrogenated in presenre of 
platinum black yield a product consisting mainly 
of stearic acid. The solid tatty acids of the 
raw oil when treated by fractional precipitation 
with magnesium acetate from alcoholic solution, 
yield palmitic acid and a higher acid or acids, or, 
more probably, an eutectic mixture of X)a1mitic 
and stearic acids. According to Marcusson and 
Meyerheim, the inner iodine values (iodine values 
of liquid fatty acids) are higlier than 100 in the 
case of hardened fish oils, whereas hardened 
terrestrial animal oils give lower values. Two 
samples of hardened chrysalis oil having iodine 
values of 35-8 and 45-5 respectively, gave inner 
iodine values of 87-6 and 103-2. — A. S. 

. Calatmry oil. M. Tsujimoto. J. Ind. Eng. Chem., 
1916, 8, 801. 

Oalamary oil is obtained from the internal organs, 
especially the livers, of various species of cuttle- 
fish, and is produced in considerable quantities in 
Japan as a by-product in the manufacture of 
“ dried cuttle-fish ” (Jap. Surume), A sample 
examined by the author was a brownish-red liquid, 
of disagreeable odour and taste, and having the 
following characters ; sp.gr. at 15° /4° C., 0-9316 - 
acid value, 3-88 ; saponif. value, 189-6 ; iodine 
value (Wijs), 177; nh" =1-4806; unsaponifiable 
matter, 114% ; glycerol (extraction method), 
10-24%; o-xidised acids, 0-7% ; m.pt. of mixed 
fatty acids, 35° — 38° C. ; polyhromide of mixed 
fatty acids (70-9% Br), 57-5%. The oil solidified 
in a few hours when cooled by ice. Its drying 
power is similar to that of sardine oU. The oil 
cannot be refined satisfactorily by means of 


Kambara earth, but the unrieasant odour k 
removed almost conq^tely and the oil Meachert 
to a pale yellow by mixing it with abont 5% of a 
26% sotutioB of caustic soda, heating to 60—, 
70° C., and filtering. The oil can be easily hydro, 
genat^ with a nickel catalyst, yielding a white 
tallow-Uke fat of m.pt. 43“ — 44° C., and iodino 
value 49.— A. S. 

Water-melon seed* from the Sitdan [ ,• Patty oil 

from ]. Bull. Imp. Inst., 1916, 14 , 100 — 162, 

Seeds of the water-melon, extensively cultivated 
in the Kordofan province, yielded 23-6% ot a 
brownish-yellow oil calculated on the air-dn* 
weight. The oil had the following characters: 
sp-gr- at 15° C.y 0'92S0 ; solidif. point of the fatty 
aeidS) 30-5° C. ; acid value, 8*4 ; sapouif. Vcilue 
191*4; iodine value, 117‘1% ; Hehner value, 1)5 }’ 
The oU appears to be very similar to others derived 
from cucurbitaceous seeds but the yield is some- 
what low. The residual cake contains a high pro- 
portion of fibre, 41 *9 %, and its food value is low ; 
crude proteins, 18*3; starch, 26*9%. The oil 
would be suitable for soap making but the cake 
could not be largely used in fodders on account o{ 
the high proportion of fibre. Valuations of the 
seeds (Sept. — Oct., 1915) ranged from £5 10s, to 
£7 per ton. — J. F. B. 

Surface tension measurements of solutions of soap 
and of sohdions of soap and various alkaUs; 
Bemlts of retaUve . Chemistry of taundering. 

H. G. Elledge and J. J. Tsherwood. J. Ind. Knc, 
Chem., 1916, 8. 793— 794. 

Experiments were made with soap solutions cf 
0-05,' 0*1, 0*15, 0*2, and 0-25% concentration and 
solutions of sodium carbonate of 0 05, 0*1, 0 15, 0 2, 
and 0*25% concentration respectively, or equiva- 
lent solutions of trisodium phospliate, sodium 
hydroxide, or sodium bicarbonate. The measure- 
ments of surface tension were made by the drop 
method at 100° C., using kerosene as the medium 
in which the drops were formed. Solutions which 
gave the highest drop numbers showed also the 
greatest detergent action as measured by the 
power of carrpng lampblack through filter paper. 
Within the field examined the determent power of a 
soap solution was greater the greater the quantity 
of alkali added. Equivalent quantities of sodium 
carbonate and trisodium phosphate gave practically 
Identical results. Sodium hydroxide increased the 
drop number to a grater extent than the car- 
bonate. The results indicate that in regard to 
their effect on the dete^ent power of soap the 
alkali salts of weak acids are equaUy efficient, 
mth the exception of sodium bicarbonate which, 
in cold sohitions, has no influence on the drop 
number of soap solutions. — ^A. S. 

Patents. 

Copra; Machine for drying . B. N. Mc- 

Chesney, Manila, P.I. U.S. Pat. l,190.i2S, 
Aug. 20, 1916. Bate of appl., Apr. 10. 1914. 
The copra is dried on trays placed in a .series of 
compartments, through which passes a pipe from 
a heater, whilst air is forced through a second pipe, 
which is fixed above the heating pipe and has 
openings, controlled by shutters, into each com- 
partment. — C. A. M. 

Cotton an^ other oil seed or material ; Heater or 

cooker for . 0. Shwpard, jun., Assignor to 

The Murray Co., Atlanta, Ga. U.S. Pat 

I, 196,597, Aug. 29, 1916. Date of appl, Mar. lo. 
1913. 

The material is fed from h hopper and feeding 
chamber into a series of superposed heating 
chambers with communicating outlets. Outsi^ 
the hopper and compartments is a vertical shaft 


voi. xxxy- 


Cl, XIII.— PAINTS; PIGMENTS; yiRNISpSS; EESINS. 


1025 


1 


\rhicli counted rotary gates in vertical 
liaemMit. co-operate with the hopper 

Qd comp^tcneate, so that regulated quantities of 
ae material can be automatically delivered at 
jued intervals into the successive chambers. 

— C. A. M. 

hdroaemtim of uneaiwated oils or fats. J 
Dewar A. Liebmann. Fr, Pat. 479,143, 
July 1, ms.' 

Ike Kng. Pat. 13,664 of 1914 ; this J.. 1915, 1102. 

Vaste waters from oU factories ; Utilisation of 

D. A. Hansen. Fr. Pat. 479,249, Jujy 10, 1915. 

Eng. Pat. 17,915 of 1015 ; this J., 1910, 898. 

^Mp; Produd and -process of manufaoturuuf a 
n^uci having ths properties of — — . G. Petroff, 
Assignor to Aktions Co. “ Kontakfc,” Petrograd. 
U.s. Pat. 1,196,274, Aug. 29, 1916. Dote of 
appl., July 25, 1913. 

iF,K Fr. Pat. 452,054 of 1912; this J., 1913, 665. 

Yashing compounds. J. T. Freestone, and W. and 
F. Walker, Ltd. Fr. Pat. 478.717, Dec. 17, 1914. 

■;ee Eng. Pat. 19,229 of 1914 ; this J., 1915, 491. 

'irinding machine {for oil-cdkc, etc.]. Eng. Pat. 

12,015. See I. 

Hydrogenated oil food^pro^^ U.S. Pat 1,187,999, 
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of preferential adsorption are the displacement of 
water from white lead pa^es and of alcohol from 
zinc white and lithopone pastes by linseed oil. 
The “ foots ” present in linseed oil and in varnish 
appears to be present in the of a colloidal 
suspension and would be better rmoyed by 
centrifuging, preferably alter addition gf suitable 
mineral matter, than by settling (con^are Ayres, 
this X, 1916, 676).— A. S. 

Conmarone resin and Us us'es. C. Ellis and L. 
Rabiuovitz. J. Ind. Eng. Chem., 1916, 8, 
797—801. (See also this J., 1890, 276.) ' 
j Solvent naphtha (b.pt. IGO"^ — 180° C.) was stirred 
I for several hours with 1% of sulphuric acid of 
I 60° B. (sp.gr. 1*84) ; the temperature did not rise 
i above 35° 0. After washing and distilling w'ith 
' superheated steam, the residue formed a trans- 
i parent brown resin of the consistence of molasses, 

; which carbonised but did not become harder when 
j heated with 10% of sulphuric acid of sp.gr. 1-84 at 
! 220'° 0. Other polymerising agents tried instead 
' of sulphuilc acid gave unsatisfactory results, 
except silver oxide which gave a product harder 
than that obtaimjd with sulphuric acid ; part of 
the silver oxide was reduced to metal. When the 
soft resin was distilled at 29 in. vacuum, 57 -6% 
distilled over up to 180" 0. The distillate was a 
I highly viscous liquid, iodine value 28-5. The 
residual resin softened at 38° C., and melted at 
: “10.; its iodine value was 38 — 43-5 and its 
' saponif. value did not exceed 0-2. Films prepared 
; from a solution of the hard resin in benzol proved 
i re.sistant to the alkaline aqueous extract of cement, 
j A review of the journal and patent literature on 
; coumarone and indene resins is given. — A. S. 


RESINS. I 

PuiTnents and paints ; Physical charaeferUlies of . 

• . ir. A. Gardner. J. Ind- Eng. Ohein., 

1916, 8, 794—797. : 

TiiE opacity or hiding power of a pigment is ^ 

gi-eater the greater the degree of flnoness (up to^a i 

certain limit ; compare Ostwald, this J., 1916, 697), i 
the h^her the refractive index, and the smaller ; 
the amount of oil absorbed by the pigment. The i 
refractive indices of some pigments, determined \ 
the petrographic microscope, were asfollows : — 
quartz sihea, 1-55; barium s\ilphate. 1-6; zinc 
oxide, 1-9 -f; white lea<l (basic carbonate and j 
basic sulphate), 2*0 ; zinc sulphide, 2-2 — 2-37. ] 
h'hite lead and zinc white thus have about the i 
same refractive power, but in a workable paint 
the proportion of pigment to oil Is 70 ; 30 in the 
case of white lead and 50 : 50 in the case of zinc 
\vhite, and hence the former has the greater 
liidiug power. The refractive pow'er of lithopone 
appears to be 1 '9—2-0; it was not possible to 
inri'case the hiding power hy increasing the ^ 
proportion of zinc sulphide in the pigment. Micro- 
scopic-al examination of lithopone indicates that ; 
the particles of barium sulphate are coated with | 
particles of zinc sulphide ; a product prepared by i 
niLxing together barium sulphate and zinc sulpliide j 
hi the same proportions as in lithopone has an 
inferior hiding power. The adhesive properties 
and cementing values of paint pigments appai-eutly 
increase with approach to the colloidal condition. 
Experiments are described showing that when 
pigments, even the so-called inert pigments, such 
barium sulphate and silica, are ground witli 
linseed oil, some of the pigment forn)S a colloidal 
snspeusion in the oil. According to Ingalls, the 
Pni'cst carbon black obtainable by burning oil 
<^Dntains only 80—90% of carbon, the remainder 
consisting of adsorbed carbon monoxide and 
^iexide, hydrocarbons, nitrogen, oxygen, and water, 
'vhen the pigment is ground in oil. the adsorbed 
appear to he displaced by the oil owing to 
preferential adsorption of the latter. Other cases 


Storax : Researches on . I- Ideniificaiion of 

conifer resin acids [uhieiic. and pimaric acids). 
M. tienze. Ber., 1916, 49, 1622—1632. 

The composition of storax resin, the solid con- 
stituent of the balsam, had apparently been 
established, notably by Tsehirch and van Italiie, 
according to whom the resin consists of a single 
storosinol. m.pt. 156° — 161° C., CuHjfiOfi, in 
combination with cinnamic acid. The author has 
arrived at very different results and recognises at 
least five, po.ssibly six, distinct substanc^. The 
major portion of the resin consists of a mixture of 
two isomeric acids, CjoHsoO;!, ■which have been 
found to be completely identical with abietic and 
pimaric acids, the principal components of the 
conifer resins. This is the first record of the 
production of these acids by a non-coniferous tree 
orientalis M.). P'or isolating the 
resin acids, the storax was dissolved in 70% 
alcohol on the water-bath and allowed to stand 
in the cold overnight. A heavy dark oil separated, 
apparently consisting of styracin ; the alcoholic 
solution was treated with alcoholic lead acetate, 
the precipitate redissolved by heating, and allowed 
to crystallise out. The lead salt was separated, 
dried> and purified by recrystallisation, then dis- 
solved in acetic acid and alcohol and poured into 
water. The resin acids, after recrystalJisation, 
melted at U0°— 150°0. and were finally separated, 
through their soilium salts and by recrystallisation 
from dilutee! methyl alcohol, into sparingly soluble 
pimaric acid, m.pt. 210° — 211°C., in smaller 
• uuantitv, and more soluble abietic acid, m.pt. 

165° C., in larger quantity. The filtrate 

' f^m the lead precipitate yielded on saponification, 

^ besides cinnamic acid, a resinous mix^re con- 
taining three or four bodies unidentified, one or 
i which is ketouic and another alcoholic in function, 
i also a rescue body of high melting point. J. T . B. 

i Resin acids; Artificial . G. Cohn. Chem,- 

j Zeit., 1916. 40, 72o— 72/. 

^ TiiE resinous acid condensation product from 
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foTOialdehyde and phenoxyacetic acid is typical 
of a whole group of compounds. The oiyacetic 
acids of cresol, guaiacoi, carvacrol, resorcinol, 
etc., yield analogous substances ; only the product 
derived from a-naphthoxyacetic acid appears 
to be of a different type. It gives different colour 
reactions and its composition corresponds to that 
of a methylenedi-a-naphthoxyacetic acid. These 
resin acids may also be prepared by condens^ 
alkali-soluble phenol-formaldehyde resins with 
chloroacetic acid. They contain the O.CHj.COOH 
group and have a high molecular weight. A 
mixture of 50 grms. of phenoxyacetic acid, 50 grins, 
of formaldehyde solution, and 20 grms. of strong 
hydrochloric acid is heated for 4 to 5 hours on the 
water-bath until the bulk of the acid has evapor- 
ated. The residual resin is kneaded with hot 
water and dried for about 10 hours on the water- 
bath {yield about 65 grms.). By reducing the pro- 
portion of formaldehyde to 1 mol. to 2 mols. of 
phenoxyacetic acid, soft resinous masses appar- 
ently containing unaltered phenoxyacetic acid 
are obtained. Increasing the proportion of 
formaldehyde has no effect on the results. 
Phenoxyacetic resin acid is soluble in acetone, 
methyl alcohol, amyl alcohol, tcrpineol, and 
glacial acetic acid, and sparingly soluble in alcohol, 
but insoluble or nearly so in benzene, chloroform, 
ether, carbon bisulphide, carbon tetrachloride, 
acetylene tetrachloride, and oil of turpentine. 
Fused with colophony it yields a homogeneous 
mass. It may be puriiied by dissolving it in water 
containing a trace of ammonia, ftitering the 
solution, and re-precipitating the resin with glacial 
acetic acid. It gives a red coloration with strong 
• sulphuric acid, and when heated with resorcinol 
ana zinc chloride yields a deep-brown amorphous 
dyestuff, showing pronounced fluorescence in 
alkali solution. When treated uith absolute 
alcohol and sulphuric acid it is converted into an 
amorphous ester, which is softer than the resin 
acid, and is readily soluble in acetone, sparingly 
soluble in methyl alcohol, and insoluble in dilute 
ammonia and sodium hydroxide solutions. It 
gives a red coloration with strong sulphuric acid. 
The resin acid is soluble in dUute sodium hydroxide 
solution, and the sodium salt is left as a vitreous 
residue on evaporating the solution. The am- 
monium salt may be obtained as an amorphous 
powder by evaporating the ammoniacal solution 
of the resin add, ITocculent precipitates are 
obtained on adding solutions of the salts of heavy 
metals to the ammoniacal solution. For example, 
copper sulphate gives a greenish blue precipitate 
which dissolves in a mm onia to an azure-blue 
solution. On adding a dilute solution of the 
ammonium or sodium salt to a solution of a 
basic dyestuff, such as Magenta, Methyl Violet, 
Methylene Blue or Malachite Green, and adding 
acetic acid, voluminous precipitates are obtained, 
the precipitation being quantitative under suitable 
conditions. The presence of a little hydrochloric 
acid does not interfere with the precipitation, 
which is attributed to adsorption of the dyestuff 
by the precipitated resin acid. Acid dyestuffs are 
not precipitated in this way. The ammonium salt 
also reacts with alkaloids, but antipyrine gives 
no precipitate. When heated at 140® 0. for 30 
nrins. the resin acid lost 10 to 20% in weight 
and was converted into a soft porous mass, much 
le^ soluble in the ordinary solvents than the 
original resin acid. The resin acid produced by 
the interaction of trioxymethylene with phenosy- 
acetic acid and hydrochloric acid is a hard mass 
^yhich does not melt again, but only softens a 
little when heated. When dried and powdered it 
forms a white powder which is only sparingly 
soluble in hot alcohol, methyl alcohol, and acetone. 
BdkelUe acetic reein acid is obtained by condensing 
“ bakelite A ” with phenol and formaldehyde 
in presence of hexamethylenetetramine. Slight 


variations in the conditions of pr^iaration affect 
the properties of the acid. For example, some 
prepM^tions melt at 115° C. whilst others remain 
unaltered at 200° C. It is insoluble in the usual 
organic solvents, but is fairly soluble in hot 
aniline. It gives an orange-red coloration with 
strong sulphuric acid, and with resorcinol 
a dyestuff. Tricresoxyacetic resin acid is prepared 
by heating together for 2 hours 60 parts of tricresol. 
60 parts of chloroacetic acid, and 150 parts of 
33% sodium hydroxide solution, and condensing 
the white product with an equal quantity of 
formalin and half the quantity of hydrochloric 
acid. The resulting rean acid is pale green, 
plastic while hot, but hard when cold. It is 
readily soluble in acetone, alcohol, methyl alcohol, 
pyridine, and dilute ammonia solution. It gives 
a deep brown-red coloration with sulphuric acid. 
Resordnol-diaceiic resin add is prepared in an 
analc^ous manner from resorcinoldiacetic acid 
It is sparingly soluble in boiling acetone, and 
nearly insoluble in alcohol, ether, and glacial 
acetic acid. It gives a magenta coloration with 
sulphuric acid. Gitaiacolaceiic resin acid is soluble 
in cold acetone, hot alcohol and glacial acetic 
acid, insoluble in ether. It gives a red-violet, 
coloration with sulphuric acid. The ammoniuiri 
salt precipitates dyestuffs and alkaloids. a-NaiMh'- 
oxyaceiic resin add may be crystallised from 
glacial acetic acid. It melts at 227° to 228“ C.. 
and gives a blue-green coloration and solution 
with strong sulphuric acid. It is readily soluble 
in hot acetone and alcohol, but only" slightly 
soluble in ether. — 0. A. M. 

Vulcanisation of gum resi7i8. Hutin. See XIV.. 

Petrographic microscope in analysis. Wright. Sec 
XXIII. 

Patents. 

Pig^ni and paint; Aluminous . 0. W. 

Pickering, Springfield, Mass., Assignor to Picker- 
ing Paint and I’igment Co, U*S. Pat. 1,195,604,. 
Aug. 22, 1916. Date of appL, Oct. 10, 1914. 
The pigment consists of a substantially Wtiter- 
insoluble, flocculent metal aluminate, and the 
paint of a mixture of this and an oily vehicle, with 
or without driers. — E. W. L. 

Coating composition; Liquid . R. Picker,. 

Asagnor te Durlacque Manufacturing Co.. St- 
Louis, Mo. U.a Pat. 1,196,276, Aug. 29. 1916. 
Date of appl., June 26, 1914. 

PONTI.ANAK gum cop.^!, 90 lb., and shellac, 10 lb., 
are dissolved in alcohol, 14 galls., and benzol, 6 
galls. Whiting may also be added. — E. W. L. 

Lead oxide; Process of carbonating •• F. H. 

Sharpe, Liverpool. U.S. Pat. 1,196,595, Aug. 
29, 1916. Date of appl., July 12, 1915. 

See Eng. Pat. 17,570 of 1014 ; this J., 1915, 92. 

Lead oxide ; Process and apparatus for carhomiing 

. F.H.Shatpe. Fr.Pat.479,219,July 7, 1915. 

See Eng. Pat. 17,579 of 1914 ; this J., 1015, 92. 

Caldum sulphate and zinc sulphide ; Process for 

making a compound of . J. L. Carpenter. 

Ft. Pat. 478,289, Mar. 24, 1916. 

See U.S. Pat. 1,146,690 of 1915 j this J., 1915, 9U. 

Vamishy lacquer, or (he like and process of niakimj 
same. R. Griiter, Charlottenburg, Germany. 

Pat. 1,105,673, Aug. 22, 1916. Date of 
appl., Nov. 15, 1913. 

See Fr. Pat. 464,617 of 1913 ; this J., 1914, a57- 
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Rosin Map ; Method and apparatus for prepaHnq 

dduU MhUwm of- cmlaining dissoU^ uZ 

saponxfied r^m. R. J. Marx and J. A. de Cew 
Fr. Pat. 478,8.10, Feb. 20, 101.5. ^ 

SEE Eng. Pat. 2142 of 1915 ; this J., 1916, 317. 

XIV.— india-rubber : gutta-percha. 

Volmnwalion o/ c«^Ao«e ; Chemical invesiigation 
of the - and ttie poeadiiliiy of its regeneration 
fromOie xm^nwed product. 11. C. Harries and 

Vl WANISATOON Of Para rubber with 10 % of sidphiir 
for 30 minute at 145 C. gives a product which 
when exhaustively extracted (for 60 days) with 
acetone, contains only 0'29% of sulphur. The 
extracted pr^uct is less elastic than the un- 
viilcanised rubber and does not give a satisfactorv 
product on further vulcanLsation. . It is therefore 
another modification of the unvulcanised rubber 
the sulphiir preset being regarded by the author^ 
as negligible. The hydrochloride prepared from 
the unextracted product is similar in appearance 
to that derived from unvulcanised rubber, but is 
harder, and is iMoIuble in the usual solvents. 
Hydrochloric acid is split off at 155° C 10° C 
higher than in the case of the hydrochloride from 
unvulcamsed rubber. Vulcanisation of the same 
mixing for 3 hours gives a product containing, 
after exhaustive extraction, 2% of sulphur. Oomi 
mercial vulcamsed rubber always contains some 
rubber which yields a soluble hvdrochloride : in 
example, tfiis amounted to 
"ui ". whole. The “ reclaimed rubber ” 

obtained by decomposing this hydrochloride with 
pyi'idine, however, differed from the original un- 
viilcam^d rubber in that its ozonide yielded 
macetylpropane on hydrolysis, indicating a change 
m position of the double bond. Thi sulphOr 
present in the insoluble hydrochloride remains in 
the reclaimed rubber prepared by the action of 
pjoidine. That there is no structural alteration 
in the molecule during vulcanisation is demon- 
strated by the tact that the ozonide of vulcanised 
Para rubber gave only traces of methylcvclo- 
hexenone on hydrolysis. The acetone-extracted 
TOlcamsate was ozonised with difficultv and the 
oxjozoiude fonned gave much acid and little 
aldehyde on hydrolysis. Natural rubber gave the 
same products as highly purified caoutchouc, but 
was slightly less readily attacked by ozone in 
ethyl acetate elution. The change brought about 
uy ndcanisation is apparently one in the size of 
the molecule.— E. W. L. 

Bubber thread ; Physical and chemical analysis of 
f3~00OT Caout. et Gutta-percha, 1916, 

«se of rubber thread has undergone con- ( 
swerable expansion during the war owing to its i 
employment in shock-absorbers, catapults, etc., i 
and in view of its importance analyses were made i 
01 a number of samples. The results were as I 


low“teS®8tretISb’^'* chloroform extract and 
cnL:3r^“® strength are noteworthy. The ash 

puHteg th^nibr'^iT f 
P mg the rubber before vulcanisation. — E.W.L. 

Gum-remns; Vulcanisation of . Hutin 

Caout. et Gutta-percha, 1916, 13 , 9025—9026” ' 

cure and‘*lri™^’ ^ o^omte mixings, retards the 
wS’ ^ product which does not polish 

and if I5de^d'toT'“ vulcaLed, 

a prelmimary decomposition of Ihe^hellac'teE'iS 
place with the formation of an uiLturated c 
pound capable of combining with sulohur Tbp 

is insoluble fn aretone 

do^nofvXnTe^EMri?’’ 

Rubber .T., 1916, 52, 325, f™s. Jndia- 

The mixture of acetone with an aqueous solution 
of hydrogen peroxide, the u.se of whkh is recom“ 
determination of liability 
to sun-cracking m vulcanised rubber vonda 
may, after keeping for a month or so, deposif com- 
pet folouriess crystals of acetone ^peroxide, 
tsjl.sO, (Wolffenstem, Ber., 1895. 28, 2265) 

(at 97 C.), it IS capable of exploding with ereat 
nolence when subjected to shock, or if hlated 
above Its melting-point, and great care Sid 
therefore be taken to prevent its accumulation in 

OTm ‘‘of'Jh*'’'’ » dry condition. 0 03 

pm. of the substance, when heated in an onen 

with such forcras'^to 
shatter the tube.— E. W. L. * 

Soxne aspects of the synthesis of caoutchouc. Luff 
See page 983. 

Raw materials used by Ihe rubber manufacturer 
Pomtt. See page 986. 

Patents. 

PlwticUy of T^bcr and rubber mixings ; Apparatus 
for and mdhod of measuring . H. H Gnindv 


The degree of plasticity of rubber or rubber 
mixings IS ascertained by raea.suring the electrical 
power conpmed over a time interlal liS "hi 
imxing and masticating operations. This may be 
done by observations of an electricity meter from 
tune to tune, or by a drum meter recording the 
consumption on a curve. The latter has a de^te 
relationship to the degree of plasticity, and a device 
may be used for signing the position of the curve 
by means of a bell or similar apparatus. As an 
alternative, two index hands mav be used on one 
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diid of the meter, one hand movh^, independeutty 
■of the meter, at a uidfM'm speed correspoifeding to 
the speed of Mie meter hand when the proper degree 
of pmsticity is obtained. — B. N. 

Rubber ; Process of reclaianmg . H. O. Chute, 

New York. U.S. Pat. 1,196,334, Aug. 29, 1916. 
Date of appl., June 3, 1913. 

Scrap rubber is heated below the vukanising 
temperature, first in a solution of halogen acid, 
alone or in presence of a soluble halide, such as 
calcium ohkwide ; or in a mixture of sulphuric acid 
and excess of a solution of a chloride ; and then in 
a solution of caustic alkali. The alkali is then 
remoTOd, and the rubber rendered plastic by 
heating with water ata high temperature. — h. W.L. 

Rubber goods ,* RUminaUng porosity in . W. J. 

JJellersh-Jackson, Loudon. Prom Boston Eubber 
Shoe Co., Malden, Mass., U.S.A. Eng. Pat. 
16.226, Nov. 17, 1915. 

See U.S. Pat. 1.164,860 of 1915 ; this J., 1916, 264. 

Rubber from rubbered fabrics, especially lyres ; 

Recovery of . C. de Villers. PY. Pat. 

478,280, July 11, 1914 

See Eng. Pat. 10,146 of 1915 ; this J., 1916, 934. 

Rubber sponge ; Manufacture of P. Scbidro- 

n-itz and H. A. Groldsbrough. Pr. Pat. 478,309, 
Apr. 13, 1915. 

See Eng. Pat. 1111 of 1914 ; this J., 1915, 624. 

Impregnating lextik belts or the like rcith gutta- 
percha, batata, or rubber. Eng. Pat. 101,127. 
See V. 


XV.-^LBATHEB ; BONE; HORN; caLOE. 

Leather ; Chemical and microscopical examination 

of . E. Seel and A. Sander. Z. angew. 

Cheni., 1916, 29, 32.5—320, 333—334. 

Most of the reactions which have been proposed 
for the detection of the synthetic tonning agent 
Neradol in leather are either not sufficiently 
sensitive or are rendered ineffective by the presence 
of other tanninj: materials. The authore have 
found the following hydroxyazo and indophenol 
reactions satisfa ctory for -the detection of Neradui 
D. 20 gmis. of the leather, in small pieces, is 
boiled with 250 c.c. of water for i — J hour, and 
100 C.C. of the hot filtered solution is treated with 
20 c.c. of a mixtnre of equal parts of 40% foruuil- 
dehyde, concentrated hydrochloric acid, and 
water (compare Stiasny, this J., 1906, 275), and 
boiled tor J hour under’ a reflux condenser. After 
cooling, the solution is filtered and concentrated, 
preferably after a prdiminary purification by 
dialysis. An alternative method of treating the 
leather infusion consists in treating it with lime 
water, or neutralisu^ it with ammonia and 
treating it with a calcium .salt, and then filtering 
and concentrating. Hydroxyazo reaction, 5 c.c. 
of the concentrated solution is treated with excess 
of alkali, cooled with ice, mixed with about half 
its volume of alcohol, and three or four drops of a 
solution of diazotised p-aminophenol added. A 
blue coloration indicates the presence of Neradol 
D. If the blue colour does not appear immed- 
iately, the solution is acidified with hydrochloric 
acid, shaken vigorously with ether, the ethereal 
solution separated and added to water, and then 
sodium hydroxide added, when a dark bluish- 
green colour appears at the surface of contact of 
the two layers if Neradol D be present. Jndo- 
pkenol reaction. 5 c.c. of the concentrated aqueous 
extract of the leather is treated with a drop of a 
solution of the hydrochloride of dimethyl-p- 


phenylenediamiuefobfauned byTeductiooof Methvt 
O^e), the mixture is made alkaline with eaustS 
soda, and treated witt one or two drops of a 5 o 
solution of potassium femeyanhie! a binl’ 
^ration indicates the presence of Neradol n 
The test is rendered more sensitive if alcohol L 
introduced to form an upper layer before addiim 
the ferncyanide : a blue ring forms slowly at 


snrf^ of contact and gradually eih^' into th» 
alcohol layer. Neradol ND (prepared by con 
densation of naphthalene-d-eulphonic acid aurf 
formaldehyde), not being a phenolic compound 
does not give eith«-of the above reactions directly 
hut responds to both after oxidation with sodium 
hypochlorite solution. ' 

For staining sections of leather for microsconical 
exainmation, in order to aecertain whether the 
skm has been tanned completely through, the i)p«t 
results were obtained with Maladute Green 
Bnllumt Cri'oen, Methyl Green, Bismarck Brown 
and Ehodauune, aU of which dye the leather 
whilst leaving the untanned skin unaffected Bv 
dyeing first with a basic dyestuff, washing’ viiti, 
water and ahsihol, and then again dyeing with an 
acid dyestufl, the untanned skin and tie leather 
may be stained different colours : specialiv 
. we'* obtained with comhinatiom 

of Bnlhant Green and Eosin and of Rhodaminc 
and Patent Blue.— A. S. 

Sole leather tests wUh Australian nine barks ■ 

Comparahve . P. A. Coombs. Collegium 

(London), 1916, 205—215. ^ 

Syotematic tunning experiments were carried out 
\nth Australian pine bark liquors, wattle bark 
liquors, and hquors made from five-sixths wattle- 
bark and one-sixth myrobalans and valrmia 
1 recautions were taken to make the tests strictlv 
comiiarative by selecting similar hide pieces, using 
tlie same liming process, tanning in liquors (if 
cor^ponding specific cravity, etc. The leather 
m^e with pme bark showed the highest dei;reo 
of tannage, though the rate of penetration of tanuin 
was slower. It hlso proved to be more resistant 
to W’ater tlian the other leathers, at least in the 
unrolled condition. — ^P. C. T. 

Chronielcmned leather; Determination oi chromk 
in -—. M. C. Lamb and A. llarvev. 
Collegium (London), 1916, 201—203. 

The presence of iron sometimes leads to too hiyh 
iTOults in Ihe estimation of chromium. To remove 
the iron, it is liest to fu.se the leather ash with 
sodium ix‘roxide and subsequently treat willi 
water, not acid, when ferric oxide remains im- 
dissolved and may be filtered off. The percentage 
of chiemic oxide should be calculated on tile 
weight of deceased leather and not on the original 
material. The degieased leather should contain 
at least 2-8 — 8-0% of chromic oxide or it will lie 
lound to be undertanned. — F. C. T. 

Deterioration of leather used in gas meters. Lamb. 

See page 680. 

Patents. 

Bronze kid [leather] ; Producing — ■ — 4 0 . 

Bloxam, London. From A. Combe et Fils ct 
Cie., Paris. Eng. Pat, 101,109, Feb. 21, ISIii. 
(Appl. No. 2575 of 1918.) 

Bbo.xze kid is produced by the aid of .liagenta 
and aliii^ colouring matters, the dyeing operati'iii 
being followed by smoothing and topping opera- 
tion^ Ihe dyeing and topping liquors are pit- 
pared from crystallised Magenta and “Violet” 
and tannic acid dissolved in 90% alcohol, nitrn- 
benzene being also added to the dyeing liquor, 
and resin, used as a varnish, added to the toppini: 
liquor. The process may be applied as a finishing 
operation to leather, the final polishing being 
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f 3 ,ciHb»ted by tiie addiiacfn of amyl alcc^ to tht \ iasoluble in a mixtow ^ albohol and pjTidine, 
^ 0 p pifig liquor, or H' a»y be used for staining or . This compound resembles the similar derivative 
ni^teiaiog the ccAour ot boots and shoes. — N \ prepared from smiCTn and analogous sv^nthetic 

fiMinom sBftsfemces; Pmdndion of solid . i thionrethati^hirosMes. It is an amorphoiis paJe 

B Sato, Assignor to A.-G. fnr Oiem. Produktc 1 powiier. vary soluble in vrater, insoliiWe 

voroi. H. SaieWemandel, Berlin. TJ.S Pat. i jn flrohol .and ether ; it diswlvea m coM pyndme 
1 i95,<W9A'ig-15,19ie.Dateofappl.,Peb.l5,1916. ; in » flwCTilent form on warning ; 

at about 144” a and is readily decom- 
SoLio gelatinous sur^Mces ai^ obtained in a | posed bv bvnlrogeii sulphide n’ith separation of 
dis-ided condition by bnngii^ them, when in the | sUver sulphide. It differs, however, from the 
liquid state, into contact with a non^yolaUle oil j derivative prex>ared from the glncoades in its 
of sp*g*‘- 1 ^® globules of glue | higher proportion of sulfur, and it would apt 


removed by a mechanical device as they are formed, 
and then washed by benzene ot the like, which is 
afterwards recover^ ; the globules are dried in a 
Avarm room. — B. N. 

Tfinnina hides and skins ; Process and apparedus 

for . E.Wilscm. Fr.Pat.478,188,Mar.24,ldl5. 

*>f:K Eng. Pat. 7762 of 1914 ; this .T., 1915, 437. 

Taitnina eictracts ; Produciion of . W. E. 

Horrocks and J. K. Tallis. Fr. Pat. 479,426» 
July 31. 1915. 

See Eng. Pat. 18,332 of 1914 ; this J., 1915, 1062. 

XVI.-S0ILS; FERTILISERS. 

rifhi’Serond annual report on alkali, etc., tcorks, hj 
ike Chief Inspector, 1915. See VII. 
Petrographic microscop^w^analysis. Wright. Sec 

Patexts. 

Phosphaiic JeriUisers ; Manufacture of . A. 

Dickson, Fi'. Pat. 478,707, Sept. 7, 1914. 

See Eng. Pat. 18,999 of 1913 ; this J., 1914, 1067. 

Com'position and 2rrocess for Irealing plants. U.S. 
Pat 1,194,608. sSee XlXa 


. , ^ . appear 

that the product of the direct action of hydrogen 
sulphide on de'strose is a mixtiire of abowt 2 parts 
of nionothioglncosft with I part- of dithioghieose. 

—X F. B. 

Galactose ; Benzoyldihydromcihylketol-hydrazhie. a 

n etc reagent for . J. von Braun. Ber.. 1916, 

49 , 1266—1268. 

Bexzoyldihydromethylketol-hvdha^nr, 
ch,.ch<^h ^,nh.nh e, 

is a, sp^ific. reagent for galactose, with solutions of 
which it gives a colouness crystalline precipitate 
in from | to 2 hours according to the concentra- 
tion. \\ith dextrose, Ifevulose, mannosh'. ara- 
binose, and xylose no precipitate is produced. 
The base is prepared from ben^oyldihydrojne.thyl- 
ketol, which is nitrated and reduced to m-ainino-N- 
benzoyldihydromethylketol. 'rhis is diazotised 
and reduced >vith stannous chloride, and the 
hydrazine isolate<i in the usual way. It crystal- 
lises from alcohol in colourless neeclles, lu.pt. 

I 150 — 151^0.. and is apparently quite stable 
; when dry. Tlio hydrochloride jnells at 197 ^P., 
' and the semicarbazidc derivative at 213® 0. 
i ^ -G. F. M. 

i Petrographic mieroscope in analysis. Wright. See 
I XXlll. 

; Patent. 

' Siorrh jiroduoto : Mavufadure of . A. 8. 

I Hoyt. Fr. Pat. 479,288, Jnh- 9, 1915. 

i Sf.e U.S. Pat. 1,148.453 and 1,148,454 o{ 1015; 
1 this J., 1915, 917. 


XVIL— SUGARS; STARCHES; GUMS, 

White [cane] stigar manufacture; Study of the 

syrup precipitate in . 0. E. Coates and 

L. C. Slater. J. Ind. Eng. Chem., 1916, 8, 

789—792. 

Is the direct sulpUitation process for the manu- 
facture of white <aiie sugar, a precipitate, difficult 
to remove bv filtration, is formed when the hot 
syrup is^allowed to stand. The authors examined 
two specimens of this precipitate. One specimen 
WAS obtainetl from a factory in which phosphoric 
acid is added to the filtered juice before concen- i 
tration and the other from a factor>^ in which no ! 
phosphoric acid is used : the dried precipitates I 
consisted largely of organic matter and silica, j 

together with calcium phosphat-e in that from the | .... .. 

farton* using phosphoric acid ; copper was present j |j(.tu-eeii the electrolytic dissociation constant.? 


XYnL-FERMENTATION HDUSTRlESh 

Olyeylglycine ; Kinetics of enzymic hydrolysis of 
— ^ — . K. G, Dernbv. Comptes rend. Trav. 
Lab. Carlsberg, 1916,' 11, 263—295. 

Tire optimum reaction for the hydrolysis of glycyl- 
glycine by the ereptase of yeast is ph= 7-.S. The 
foncentration of hydrogen ions diminishes con- 
tinuously during hydrolysis, owing to a difference 


in Ixit'li casek‘ The organic matter appears to be 
chieflv calcium salts of organic acids. It is ; 
estimated that the amount of dry precipitate is le.ss ; 
than U-01% of the weight of syrup, and the l)esfc 1 
method of dealing with it appears to be to allow | 
the hot avrup to settle for at least 4 hours in tanks 
sheathed' to prevent radiation as tar as possible, ; 
then decant the syrup, and add the “ bottoms ’’ to ] 
the limed juice previous to filtration. — ^A. B. 

Dextrose; Action of hydrogen sulphide on - — | 
\V. Schneider. Ber,, 1916, 49, 1638 — 1643. - 

Whex hvdrogen sulphide is passed into a solution i 
of dextrose in pyridine, with every precaution for | 
the explnsion and exclusion of air and with | 
repeated renewal of tho supply of gas over a period ; 
of 22 davs, combination takes place and a syrupy | 
residue is left after removal of the excess of | 
hvdrogen sulphide and most of the pyridine by i 
distillation under reduced pres.sure. By means ; 
of an anhydrous solution of ammomacal sUvct 
oitrate in pyridine, the thioglucose derivative is 


of the sul)strate and of the product ; and this 
change affects the activity of the enzyme and 
therefore the course of the action. If the reaction 
of the medium is maintained constant, by addition 
ot phosphate “ buffer ” salts, hydrolysis proceeds as 
a unimolecular reaction, provided sufficient enzyme 
is present to render losses due to auto-digestion 
negligible. In alkaline liquids* and even at the 
optimum reaction, the aetirifcy of the enzyme 
is slowly destroyed, but glycylglycine exerts a 
protective influence Glycine and the ions 
K. Na, O, Br, F, SO,, and NOs have no influence 
on the enzyme, at low concentrations, but chlorate.? 
have a retarding action and cyanides act as power- 
ful poisons. — J. n. li. 

Patent. 


Agave plant ; Process of treating the juices of the 

■■ ' T T — ^an, 

Apr. 


[preparatory to fermentatio7i]. L. Lav^an, 

Xew Orleans. U.8.A. Eng. Pat. 101,261, 


19, 1916, (Appl. No. 5762 of 1916.) 


irmTIirSlver c;;^ound: l S.e U.S. Pat. 1,182,691 of 1916 ; this J., 1916, 704. 
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Bread making ; Use of certain yead nutrimcnia in 

. H. A. Kohman, C. Hoffman, T. M. Godfrey, 

L. H. Ashe, and A. E. Blake. J. Ind. Eng. Chem., 
1916, 8, 781—789. 


The rate of fermentation in bread making is 
markedly accelerated by ctpall Q[uantitie6 ^ of 
ammonium and calcium salts, so that it is possible 
to use considerably less yeast than usual and yet 
obtain equally good results as regards size of lo^, 
whilst the colour and texture of the bread are 
improved. If a small quantity of potassium 
bnmate be added, the quantity of yeast may be 
stUl further reduced. The ammonium and calcium 
s^ts act chiefly as yeast nutriments or stimulants, 
whilst the potassium bromate exerts a marked 
ageing or maturing effect on the dough, due to its 
oxidising power ; a similar but less pronounced 
ageing effect is produced by passing oxygen through 
the dough. If ammonium chloride, calcium 
sulphate or chloride, and potassium bromate 
be used together, from 50 to 05% of the usual 
quantity of yeast can be saved, and this results 
in a saving of about 2% of fermentable carbo- 
hydrates, calculated upon the total flour used, due 
to the diminished consumption of these hy the 
veast. The use of these salts, moreover, ensures 
more uniform results as to quality of bread in 
different localities irrespective of the character of 
the local water supply. Tn practice the salts arc 
dissolved in the water used in the dough batch, 
about 2 oz. of a calcium salt, a little less than 1 oz. 
of ammonium chloride, and 0 02 oz, of potassium 
bromate being used per 00 lb. of water or per 160 lb. 
of bread. The process has been used successfully 
with different kinds and grades of flour and in 
the manufacture of different kinds of bread. 

A suggested method of utilising stale bread con- 
sists in “ cooking ” it and then digesting with 
malt. The gluten remains in flakes and can be 
separated by filtration from the sugars formed by 
hydrolysis of the starch. Glutamic acid hydro- 
chloride can be obtained bv digesting the gluten 
residue with concentrated hydrochloric acid, and 
is of value both as a yeast stimulant and for its 
ageing or maturing effect on dough. — ^A, S. 


Milk ; ComparUon of the 5rtdcriai count with the 

sediment or dirt test of H. 0. Cmnphell. 

XJ..S. Dept. Agric., Bull. No. 361, 1916, 1-^. 


The quantity of sediment or dirt collected when 
milk is filtered through a cotton disc is no rriterion 
of the number of bacteria present in the milk, and, 
consequently, gives no indication of the hygienic 
conditions under which the milk has been produced. 
For instance, a milk showing but little, if any, 
segment or dirt, may contain up to one million 
bacteria per c.c., whilst the number of bacteria 
in a dirty milk may be as low as 7000 per c.c. 
Since the sediment test has been used in factories, 
etc., for controlling the quality of milk, producers 
have begun to strain the milk, and the test is now 
of little value, except for the detection of actual 
dirt in a sample. — W. P. S. 


Casein ; Influence of ethyl alcohol and glycerol on 

the rate of solution of by sodium hydroxide. 

T. B. Bobertson and K. Miyake. J. Biol. Chem., 
1916, 26, 129— U2. 

Alcohol and glycerol retard the penetration of 
casein particles by 0*016.V sodium hydroxide 
solution. The penetration formula x~Kt* (see 
this tl., 1916,9.39) expresses the relationship between 
the (quantity of casein dissolved and the time of 
stirring in all glycerol-water mixture and in 
alcohol-water mixtures contaimr^ less than 4-5 

f :nn.-mol8. or more than 7 grm.-mols. alcohol per 
itre, but the formula does not apply to the rate 
of solution of casein in 0*016^ sodium hydroxide 
solution containing between 4 and 8 gnn.-mols. 


idcohol per litre. In these mixtures the initial 
solution of the casein is succeeded, after prolonged 
stin^, by partial re-precipitation. In concen- 
trations below 4 '5 grm.-mols. per litre the coefficient 
of penetration decreases, urith negative acceleratiou 
(loc. ctf.), as the concentration of alcohol increases ; 
in concentrations above 7 grm.-mols. per litre the 
coefficient decreases, with positive acceleration, a-? 
the concentration of alcohol increases. The 
relationship of the magnitude of the coefficient of 
penetration to the concentration of alcohol is in- 
determinate in the case of mixtures containing 
between 4*5 and 7 g^.'mols. alcohol per litre. 

It is inferred that in concentrations of alcohol 
below 4-5 grm.-mols. per litre, the casein 
molecules in the presence of 0-016N sodium 
hyxiroxide solution are all of the single type, whilst 
at concentrations above 7 grm.-mols, they are 
practically all of a polymerised type. With inter- 
mediate concentrations of alcohol, the proportion 
of polymerised molecules to single molecules pro- 
gressively increases with the alcoholic concentra 
tion.— W. P. S. 

Broteins; Origin of the humin nitrogen formed by 

(he acid hydrolysis of . Hydrolysis in the 

presence of carbohydrates and of aldehydes. 11. A. 
Gortner. J. Biol. Chem., 1916, 2$, 177 — 204. 
Gortner and Blish have stated pre\aously {J. 
Amer. Chem. Soc., 1015, 87, 1630) that in all 

f irobability the humin nitrogen of protein hydro- 
ysis has its origin in the tiyptophane nucleus, a 
statement to which exception has been taken by 
other workere. The author now shows that the 
humin nitrogen is greatly increased when the 
hydrolysis is carried out in the presence of a 
carbohydrate, whilst the amount of ammonia 
nitrogen is not materially altered. Tryptophane 
cannot be determined accurately by hydrolysing 
proteins in the presence of carbohydrates ; if the 
maantity of carbohydrate greatly exceeds that of 
fne protein, the distribution of the nitrogen cannot 
be determined accurately bv Van Slyke’s method 
(this J., 1911, 771, 1135). When fibrin is hydro- 
lysed in the presence of furfural , the humin nitrogen 
is increased ; this may be due to the absorption or 
occlusion of other amino-acid nitrogen by the 
humin. A black, insoluble mass is obtained by 
boiling furfural with concentrated hydrochloric- 
acid and it is possible that the humin, derived from 
carbohydra-tes, is actually formed from furfural, 
which is in turn formed from carbohydrates. The 
quantity of humin nitrogen also increases when 
fibrin is hydrolysed in the presence of benzaldehyde 
or of small quantities of formaldehyde ; largo 
quantities of the latter decrease the yield of humin 
nitrogen. Both tiy^ptophane and tyrosine yield 
a considerable proportion of “ acid-insoluble 
humin nitrogen when boiled with hydrochloric acid 
in the presence of benzaldehyde j when trypto- 
phane is hydrolysed in the presence of formal- 
dehyde. a considerable part of the nitrogen is 
retained in the acid-insoluble " humin, but a 
similar hydrolysis of tyrosine does not yield an 
“ acid-insoluble ” humin. — W. P. S. 

Prdeins; Behaviour of purified trmards yro- 

teolylic enzymes. E.M.Frankel. J. Biol. Chem., 
1910, 26, 31—59. 

In pepsin-hydrochloric acid digestion the pepsin 
is the offective agent ; bydrochloric acid alone, in 
the concentration.? usually employed, has very 
little proteolytic action on pioteins. Experimental 
evidence was obtained that there is, during diges- 
tion, a parallelism in the cleavage curves of egg- 
albumin, ca.sein, cottonseed globulin, edestin, 
gelatin, coa^la^d lactalbumin, phaeeolin, soya 
bean globuUn, squash-seed globulin, amandin, 
conghitin, and legumelin, if the cleavage is calcu- 
late as the ratio- of the amino nitrogen liberatca 
at any one time to that obtained by total hydro- 


Vol. XXXV., Ko. 19.] 


Cl. XIXa.—FOOIVS. 


1031 


lysis of the protein with concentrated acid. The | 
faults obtained in proteolysis are comparable only j 
^hen the substrates are in solution ; otherwise, 
differences of 10 to 15% may be obtained in 
duplicate experiments. Pepsin-hydrochloric acid 
can liberate about 20% of the total amino nitrogen 
of a protein within 100 hours ; trypsin acting on 
proteins partially digest6<l ><ith pepsin effects a 
cleavage of about 70%. The action of trypsin on 
native proteins causes a cleavage of about 50% of 
the peptide linkages ; further addition of trypsin 
may cause increased disintegration of the protein. 
Krepsin following the action of pepsin may cause 
a cleavage of about 85% of the protein, whilst the 
successive action of pepsin, trypsin, anti erep>in 
liberates about 90%, of the total amino nitrogen 
of the p\otein. — W. P. S, 

frypsin ; Dmlyms of and the proieociaslic 

action of the protein cleavage prodricU. C. FunL 
J. Biol. Chem., 1910, 26, 121—128. 

Teie author has repeated certain experiinonts 
described by Herzfeld (this J., 1915, 811) and 
finds that trypsin, when subjected to dialysis in I 
collodion bags, loses a lai^e part of its amino- | 
nitrogen, corresponding with the passage of the [ 
AmiiiO'a(?ids into the dialysate. iTie laitor has ( 
no hydrolysing action on proteins, whilst the 
residue has distinct pi'oteoclastic properties. Tlic | 
diminution of amino-nitrogen, when the dialysate | 
is allowed to act on proteins, is possibly due to the i 
adsorption of a certain quantity of the cleavage 1 
products by the membrane, or by the protein 
substrate, and is apparently not due to synthetic 
action. Glycine, glycylglycine, Meucine, and 1- 
alanyl-d-alanine do not hydrolyse proteins, as an 
increase of amino-nitrogen is never found ; occa- 
sionally, an increase in the total nitrogen is 
observed, for which an explanation cannot be 
offered.— W. P. 8. 

Hydrk acid (bcnsoic and m-creaotk adds) ; Hygienic 

influence of . K. B. Lehmann. Chem.- 

Zeit., 1916, 40, 725. 

Hydric acid is composed of a mixture in equal i 
parts of benzoic and wi-cresotic a<-ids, and is used ! 
as a preservative for marmalade, etc. Practical j 
tests in which four persons ate 100 grms. of i 
marmalade containing 0*25 grm. of the preservative 
daily for 14 days, caused no unpleasant effects. 
The conclusion is drawn from these results and 
from theoretical considerations that no injury to 
health need be feared from the use of marmalade 
containing 0'2 to 0*25%) of hydric acid. — C. A. M. 
Kinetics of enzymic 'hydrolysis of glycylglydne. 

Dernby. 5crXVIlI. 

Patexts. 

Artificial milk ; Manufacture of and the treat’ 

merit of its residues. W. J. Itfelhuish, Upper 
Parkstone, Dorset. Eng.Pat.l3,903,8ept.30, 1915. 
Earth nuts, pine kernels, pine nuts, or palm nuts 
are ground and the meal is treated with hob wa^r 
containing added alkali salts and malto-dextrin. 
The aqueous portion is then strained off, a further 
quantity of salts, and fatty adds (including 
butyric acid) are added, the liquid is treated with 
lactic bacteria, then pasteurised, and cooled. The 
resulting product resembles ordinary milk in 
appearance ; the quantities of water, nuts, etc.. 
used are such that the final liquid contains about 
13% of total solids. The liquid may be con- 
centrated to any desired consistence, or dried to 
^ powder ; if a butter “ starter " is added, the 
liquid may be used in the manufacture of mar- 
garine. A product resembling cream is obtained 
by emulsifying the liquid with any desired fat, 
treating the mixture with milk bacteria, and 
pasteurising it ; the addition of butyric acid may 
be omitted and the liquid treated with lactic 
bacteria to obtain a milk having a nutty flavour. 


The residue of nut meal obtained in the process 
may be dried, roasted, and mixed with other 
foodstuffs. (See also Eng. Pat. 24,672 of 1913 ; 
this J., 1915, 196. )_W. P. 8. 

Milk and other liquids ; Apparatus for sterilising 

- — . M. JL Pfeiff, FuUersta, Sweden. Eng. Pat. 

100,692, June 14, 1916. (Appl. No. 8428 of 1916.) 

Under Int. Conv., June 16, 1915. 

The apparatus comprises a rectangular tank 
having double upper walls, the tank, and the 
s^ce between the double walls, bein^ nearly 
filled with water which is heated to boiling. An 
inclined cover fits into the top of the tana at a 
level below that of the water in the double walls ; 
the milk or other liquid is admitted to the upper 
end of this cover, flows to the lower end and 
thence through a channel extending round three 
sides of the tank and adjacent to the inner part 
of the double wall. Perforated transverse plates 
are provided in the cover and in the channel for 
the purpose of mixing the milk during its passage. 
The milk is discharged from the channel into 
suitable receptacles. — W. P. S. 


Alfalfa [lucerne] extract. Alfalfa products. M. C. 
Rich, Bellefourrhe, S.D., Assizor to The 
American Alfalfa Inducts Co., Denver, Colo. 
U.S. Pats. (A) 1,195,152, (b) 1,192,1.53, and (c) 
1,195,154, Aug. 15, 1916. Dates of appl,, (a) and 
(B) May 15, and (c) May 17, 1915. 

(a) Alfalfa, which is naturally free from woody 
fibre, and from which woolly hairs, secretions, and 
impurities have been removed, is infused with 
alcohol, and the infusion filtered and concen- 
trated. (B) To render alfalfa fit for human con- 
sumption, it is cut before it has become woody 
and fibrous, then washed to remove impurities, 
heated to prevent bleaching, and ground to a 
flour, (c) Alfalfa, which is naturally free from 
woody fibre and which has been washed to remove 
impurities, is mixed with a saccharine material 
and the mixture heated sufficiently to caramelise it. 
The mass is then extracted, and the extract mixed 
with gelatin or concentrated by evaporation. 

— -J . H. J . 

Hydrogenated oil food products. A. Lowenstein, 
Chicago, in. U.8. Pat. 1,187,999, June 20, 1916. 
Date of appl., Aug. 31, 1915. 

Cottonseed or other oil is catalytically hydro-, 
genated until non-glyceridio constituents {e.g . , those 
giving Halphen’s or Milliau’s reactions) are 
modified or destroyed, the process being stopped 
before the solidifying point has been raised more 
than 01'^ to 0-5^0. Oil thus treated will keep 
much better than ordinary cottonseed oil or other 
fatty oils, while the dissolved “ stearin. ” crystal- 
lises readily. — C. A. M. 


Food pn^ucts : Preparation of . M. Franzie. 

Fr. Pat. 477,949, Feb. 17, 1915. 

See Eng. Pat. 2607 of 1915 ; this X, 1916, 324. 

Flour : Treatment of ■ W. G. Andrews and 

F. D. Larabee. Fr. Pat. 478,292, Apr. 1, 1915. 
See Eng. Pat. 2466 of 1915 ; this J., 1915, 884. 
Peclotts alimentary product, and process for extract' 
ing it from fruits and legumes. R. Douglas. Fr. 
Pat 478,608, May 5, 1915. 

See Eng. Pat. 6497 of 1915 ; this J., 1916, 614. 
Alimentary and similar products; Concentrated 

. Tochno-Chemical Laboratories, Ltd. 

Fr. Pat. 479,000, June 11, 1915. 

See Eng. Pat. 14,671 of 19U ; this J., 1915, 848. 


Chocolate or soluble cocoa powder ; Manufacture of 
__ XGloor. Fr.Pat 479,067, June 19, 1915 


See Eng. Pat. 7041 of 1915 ; this J., 1016, 378. 


Grinding machine [for oil'qake, etc.}. Eng. Pat. 
12,015. See I. 
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XIXB.-WATBS PURIFICATKar; SAHrUTK^f. 

Mineral tetder ; Anaiyeia of iy vohtmftric 

methods. IDetermimtion of E. B. 

Jensen. Froc. Australasian Insb. Min. Eng., 
1916, 75—98. 

Two methods are described f<» the vohxmetric 
determination of m^nesium in waters. In the 
first, the magnesium, after removal of calcium. 

precipitated as ammonhim magneahmi arsenate, 
which is collected, washed with dilute ammonia, 
then with 50% alcohol, dissolved in a known 
volume of N /lO hydrochloric acid, and the e:scess 
of acid titrated with sodium carbonate solution, 
using methyl orange as indicator. The quantity 
of magnesium present is calculated from the 
volume of hydrochloric acid nentralfeed by the 
precipitate ' 

MgNH 4.^0 4 + 2HC1 =MgCl j + NH 4H ,AsO 4. 

In the second method, the ammonium magnesium 
arsenate precipitate is digested for two hours 
with sulphurous acid to reduce the arsenate to 
arsenite, the solution then boiled to expel sulphur 
dioxide, cooled, neutralised with sodium hydroxide, 
using phenolphthalein as indicator, next rendered 
slightly acid with tartaric acid, treated with an 
excess of sodium bicarbonate, and titrated with 
standard iodine solution} 1 c.c. ofiV/10 iodine 
solution is equivalent to 0 0012 gnn. of magnesium. 
Both methods yield accurate results. — W. P. S. 
lAme^mlphur solutions ; Determination of thio^ 
mlpkaie sulphur in — hy iodine lUration. P. R. 
Blumenthal and S. D, Averitt. J. Amer. Chem. 
Soc., 1910, 38, 1701—1704. 

Tetrathionate is oxidised lo sulphate by excess 
of iodine in neutral or faintly acid solutions, on 
standing, but the amount which can be thus 
oxidised in an ordinary iodine titration does not 
cause an appreciable error in the determination of 
thiosulphate. The Iodine values obtained by 
titrating lime-sulphur solutions, after decom- 
posing polysulphldes by hydrochloric acid and 
e.xpeliing hydrogen sulphide by bailing, actually 
represent the thiosulphate content, for the i-esiilts 
agree closely with those obtained by oxidising the 
solutions with bromine, after the titration, and 
precipitating with barium chloride. If sulphates 
were present the thiosulphate figures by iodine 
titration would be higher than those obtained by 
weighing the barium sulphate, whereas actually 
the gravimetric results were slightly higher than 
those obtained volumetrically.— A. S. 

Methylheptenone as an insecticide. Perfuni. and 
Essent. Oil Rec., 1916, 7, 295. 

The eflRcacy of lemongrass oil as an Insecticide 
has been traced to the presence of methylheptenone 
in the oil. Lemongrass oil contains only a rela- 
tively small proportion of methylheptenone, but 
the latter can be readily prepared by the action 
of alkali on cltral, and experiments have ehown 
that it is much more effective than anisol as an 
insecticide. 

Use of solutions of borax and boric acid in the 
colorifnelric determination of the concentration 
of hydfogm ions in sea mit^> Palitzsch. See 

xxfii. 

Patents. 

Wafer ; Proctm for the purification of P. W* 
Oscroft, Sutton-on-Sea. Eng. Pat. 1L922. 
Aug. 18, 1015. 

Ferric hydroxide is deposited on asbestos wool, 
and the latter Is then lightly packed into a tube, 
which is fitted to the outlet nozzle of the receptacle 
containing the water to be treated. The w'ater 
that comes through the filter is quite free from 
arsenic. The tube is cleaned out from time to time 
and refilled with asbestos on which ferric hydroxide 
has been deposited. The apparatus is suitable for 
field use. — J. H. J. 


Plants r Composmen and process for treating - — 
C. W. Eaatn»n, Gareat Palls, Mont. U.S. Pat! 

I, 194,6O8,.Ang.I5,ilH0.Dat€ofappl.,Nov.27,19l.5! 
Tirs plant is sprayed with a sfdution containing an 
arseniml insecticide, a bichromate, and dextrin. 
Under the influenee of light, the bichromate atij 
the dextrin interact to produce an insoluble cuuv 
pound, which forms a closdy adherent coating on 
the plant, and maratams the arsenical insecticide 
in close contact therewith. — J. H. J. 

Weier ; SofUnirig of . B. Gans, *\ssignoi to 

J. I>. Ri<^el A.-G., Berlin. ir.S,. Pat. 1.195.923 
Aug- 22, 1916. Gate ot appl., Aug. 5, I9li.’ 
Renewed Jlar. 26, 1915. 

See Eng. Pat. 3870 of 1911 ; this J., 1912, 356. 
Water ; Purification, clarification, and sienlisatioa 

of . H. NecL Fr. Pat. 479,154, Nov. 7, 191 4. 

See Pat. 19,722 of 1914 ; this J., 1915, 1163. 
Water; Apparatus for sopening, sterilising, and 

othencise Irealing . H. J. Magiuth. Fr. Pat. 

479,455, Aug. 3, 1915. 

See Eng. Pat. 18,867 of 1914 ; this J., 1915, 3030- 

Sterilisalion of liquids. P. H. Dawe. Fr. Pat. 
479,657, Apr. 17, 1915. 

See Eng. Pat. 9.567 of 1914 ; this J., 1915, 631. 


XX.-OBGAN1C PRODUCTS ; MEDICINAL 
SUBSTANCES ; ESSENTIAL OILS. 

Thebaine, and phenyldikydroihebaine ; Redveiion 

of . M. Freund and E. Speyer. Ber., 1916. 

49 , 1287—1307. 

The investigation of phenyldihydrothebaine, which 
from its manner of preparation must be regarded 
as having the same ^nicture as the alkaloid' itself, 
leads to the conclusion that no aliphatic ‘di^uble 
bonds are present as suggested by Knorr’s fomiula 
(compare this J., 1907, 943), since it completely 
resist^ reduction by the ordinary methods both 
in acid and alkaline solution. The absorption 
of 1 mol. of hydrogen was observed in presence of 
colloidal palladium, but the product was a second- 
ary base, (Ci4Hj508)NH.Cn;j, and had been fonned 
by the rupture of the nitrogen ring, and nut by 
addition at a carbon double linking. Furiher, 
the formation of dihaJogenphenyldibydrothebainfi 
occurs not smoothly, but with obvious structural 
changes, and offers therefore additional evidence 
of the absenre of ethylenic linkages. On the other 
hand the reduction of tliebaine with hydrogen in 
presence of metals of the platinum group led to 
the isolation of two hydrogenised leases (.4 the 
fonmite, C15H23NO3 or CisHiaNOa anti 
CiftHjjNO,. Both are tertiary bases ; the former 
stifi contains two methoxyl groups, whilst tlie 
latter has only one and possesses ahso a kefonic 
character. The relation of these substances to 
thebaine and the bearing of the whole work on the 
structure of that alkaloid are diaciLSsed at length. 

— G. F. -M. 

N-Demetkylocodeine. O. Diels and E. Fis'her. 

Ber., 1916, 49 , 1721—1724. 

In addition to the method of preparing N-de* 
methylocodeine previou^y described {this J-. 
1914, 765), it can also be made from codeine oxide 
as follows : 4 gnns. of the oxide w treated with a 
10% solution of pQta.ssium bichromate, and after 
the initial efler%^e8cence has subsided, the mixtui'e 
is heated on the water-bath until all the formalde- 
hyde produced has disappeared. It is then co(»]ed 
and sufilcient alcohol ada^ to dissolve the broun 
flocculent precipitate and to separate inoi^janic 
compounds. After centrifuging, the liquid is 
decanted, evaporated on water-batn, nnd 
the residue triturated with hydrochloric acid. 
Hie. codeine derivative is thus obtained as a 
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(.rystAlIifie mass, which dhould be cryst-alHscd | 
from ^ % alcohol. The “ oodeine*oxide-snlphonic | 
arid hydrate ” of Freund and Speyer (Ber., 1011, 

4.1 2330) is identical with N-demethyloeodcine. ^ 

— F. II, T. 

picroioxin ; The decompoMtim of ttitk nieth^l ! 

alcoholic poUi8»ium hydroxide ; and picrotoxhiic 
acUh F. Harrmann and H. ^A^aohter. Ber., 1916, ! 
49, 1354 — 1567. (See also this .1., 1916, 864.) ! 

By treatment in the cold, with methyl alcoholic \ 
potassium hydroxide, picrotoxin was I'esolved into 
the potassium salt of ^^ierotinic acid (9-5%). the : 
jnono-methyl ester of picrotoxinindicarboxylic ' 
add (16%), and the methyl esters of pierotoxinic 
acid and o*picrotinic acid, which on saponification 
gave pierotoxinic acid, CjsHjgO^ in 41% yield, 
tf-picrotinic acid, CinHjoOg, in 17-5% yield, and I 
picrotiniclactone CjsHjjOi, (7*8%). o-Picrotinie . 
add bears to pierotoxinic acid the i-elation of a 
livdroxy acid to the corresponding nn»at»irated ■ 
add, and by the ozone oxidation metho<I an . 
attempt was made to determine the position of i 
the double bond in the latter sul)stance. The 
results indicate the presence of an end methylene \ 
gc-oup in pierotoxinic acid, and that the oxidation 
to piorotoxinonic acid foHous the scheme: 

CE,: C{Ci,H,,05).C0jH->H.C00H + 

C0(CuHi505).C0aH. — G. F. M. : 

Saponin from the epicarp of Sapinduo muJeurosi. 

Asahlna and T. Shimidzii. Yakugakuzasshi, : 
1916, No. 410. J. Pharm. ('him., 1916, 14 , 
188—190. ! 

I'liE saponin of Sapindns muhuroai appears to be 
present in the form of a sodium or potassium salt, 
from which it is liberated by the action of acid. ; 
It was isolated as a white amorphous powder, | 
which gives a yellowish-pink colour, changing to 
roddLsh-violet, with sulphuric acid. A .solution 
in .acetic anhydride yields a I'edcHsh-violet colour ; 
with a few drops of sulphuric acid. The saponin ■ 
is insoluble in chlorofonn, ether, acetojie. aiul 
light petroleum spirit, ))ut soluble in ethyl and . 
methyl alcohol. It is almost insoluble in water. 

If a little sodium bicarbonate solution is added to ' 
a suspension of the saponiix in water, the saponin 
dissolves, forming a sohition which lathei’s abuinl- 
antly, and possesses to a marked degree the 
property of haemolysis. An amieous sohition of 
the saponin does not reduce Fehling’s solution, 
but does so if previously boiled witii dilute acids. 

It Is dextro-rotatory (ra]A?= +l'h2K" in alcohol), 

It contains 63 02 to 63'45°^ of carl>on and .S-2I 
t«j 8-49% of hydrogen, and determinations of it.s 
molecular weight gave values of 772. 811. and 820. 
Hydrolysis with 3 “n sulphuric acid, or heller with 
alcoholic hydrochloric acid, produces d-arabinose 
and a sape^enin. The hitter substance. ha\ing 
the fonnula (L’aiH-gO,, cryst«alliscs from alcohol in 
«nall, tabular, colourless and tasteless ci*ysta.]s. of 
m.pt. 319'’ C, It is insoluble in water, ether, 
chloroform, light petroleum spirit, or acetone, 
slightly soluble in ethyl or methyl alcohol, and 
very soluble in alcoholic potash. It gives the 
frame colour reactions |s the saponin. The authors 
suggest that the relation between saponin, sapo- 
j^eiiin, and arabinose is given bv the equation : 

Cnf46tOi3-f-2H..O=:C,,H,80b+2(C,H,oO.,). 

—F. Sp. 

^ctcl Hnc leaves ; Chemistry, physhlot/y, and 

commefcta? 6/eacAmi7 of . H. il. Mann and 

A'. G. Patw^ardhan. Mem. Pep. Agric. India, 
1016, 4, 281—322. (Sec also this J., 1907, 
1293; 1013, 022.) 

Commercial betel-vine leavea from Piper Bcflr, 
^^teuded for chewing, are usually mature or over- 
luature leaves which have not become brittle. In 
growing leaves which are not yet mature, the 


rtarch, non-reducing sugars, and nitrates increa;«e 
in amount during the day, whilst the reducing 
sugars, whicli form two-thirds of the total sugai-s, 
and the tannin and essential oil remain fairly 
constant throughout the day. In over-nmture 
leaves the proporlion of reducing sugars is very 
much siuallev, whilst the non-r^ucing sugars are 
fairly constant and are present in by far the larger 
amount. A leaf for chewing should contain little 
staivh and reducing sugars but a high proportion 
of sucrose. The most important factor in deter- 
mining the x'.aluc of the leaf is the amount au'l 
pariiciilariy the nature, of the essential oil present. 
The amount of essential oil increases very largely 
as the leaf becomes more suitable for use an<l 
dw-linos when the leaf is over-mature. Th^- 
essential oil of betel leaf (pun oil) consists essen- 
tially of phenols and terpene-like substances, the 
relative proportions of which vary in dilferent 
varieties of leaves, the proportion of plienols 
iieiiig higher the more esteemed the quality' of the 
leaf. The proportion of phenols in the oil from 
light green unbleached leaves varies from 42 
(Poona green leaves) to 70*^0 (Ramtek kapuri 
leaves) and in dark-green leaves from to 

4.3 **0. Bleaching of betel-vine leaves increases the 
total amount of c.ssential oil and also the pro- 
portion of phenols contained in the oil. The 
phenols consist chieily of eugenol, mixed with a 
small amount of belch phenol (chavibctol. l-.allyl- 
3-methoxy-l-hydroxybenzene), hut no chavicol is 
present. An investigation into the method of 
bleaching betel leAve.s showed that (1 ) the bleaching 
juust be carried out in absence of light, (2) the 
«atmosphere in contact with the leaves must bo 
sufficiently saturated nith moisture to prevent 
the slightest diying of the leaves but must not 
contain more moisture than this, otherwise rotting 
ensues. (3) bleaching can be ell’ected more rapidly 
ond uniformly, with less loss, by rotting at 29^''. 
to 33=0. whilst temperatures above 33-('. are 
injurious and below 24' ( '. are useless. If bleaching 
is canied out beyond the stage when the leaves are 
vollowish-white the amount of essential oil and the 
quality of (lie leaves rapidly decline. — T. (?. 

Hydi’Offenalion of hekrocyclic compottnds. Catalytic 
hydroffemtion. XU. A. Skita and W. Brunner. 
Ber., '1910, 49, 1597—1605. 

Pykidine was ivadily reduced to piperidine in 
dilute hydrochloric add sedution by hydi^*gen in 
presence of colloidal platinum. Traces of pentane 
were produced at the same time. The hydro- 
goiuitioii of a-picolino. ay-lutidine, and 2.4.5- 
ci>Uidine pi-^^ceeded with greater difficulty, but 
good results were obtained in acetic acid solution 
at 23 -—4,5' C. under an excess pressure of 3 atm. 
a7-Pheiiylquiuoiinecarboxylic acid wa.s reduced 
to tetrahydrophenylquinoiinecarboxylic add when 
treated in dilate glacial acetic add solution at 
50=— 60“C. with hydrogen under an excess 
pressiii-e of 1 atm., in presence of the platinum 
catalyst, whilst the decaliydro-eompound was 
ohtamed by working under a pressure of 3 atm., 
and usintr a larger quantity of catalyst. The 
tot.rahvdp»-coiupound is ciystalline and melts at 
218'' C, whilst the decahydn>-derivative ia amor- 
phous, melting at 33{P C. (with decomp.). The 
iiydrogenAtio!i of the cinchona alkaloids, although 
prosenting gi-eater difficulty, was also effected. 
Thus quinine, or dihydroqumine, absorbed 3 or 6 
niols. of hydrogen according to the duration of 
treatment, being converted into hexahydro- 
cinchonidine, nnpt. 206" f’.. and dodecahydro- 
cinchonidine, lu.pt. 104" C. The same hexahydro- 
cinchonidine u'as also obtained by catal3riic 
reduction of dihydrocinchonidine. Similarly by 
the hydrc^enatioi\ of quinidine and cinchonine & 
hexahydrocinchonine of the formula 
I m.pt. 241® Cm was obtained. — G. F. M. 
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ChoUBkrol into eoproaierol; Conversion of . 
A. Windaus. Her., 1916, 49 . 1724—1734. (See ! 
this J., 1915, 198.) 

By the reduction of cholesterol with hydrogen in 
presence of nickel, a new product, ^-cholestanol, 
was obtained, which has the same melting ^int 
and rotatory power as ^-cholestanol but differs 
from it in crystallisii^ from dilute alcohol without 
water of crystallisation. It was proved to be an 
addition compound of several hydrogenised 
cholesterols, and from it pseudo-coprosterol and 
f-choJestanol were obtained. The separation of 
these compounds proved extremely difficult, but | 
was eventually effected by boiling with sodium j 
amylate and amyl alcohol, precipitating with 
digitonin, and repeating the operation. In this 
way a filtrate was obtained containing practically 
pure pseudo -coproflterol. As the last named can 
be easily converted into coprosterol, the synthesis 
of the latter from chcdesterol, which has hitherto 
only been effected by intestinal bacteria, is now 
possible by chemical means. — E. H. T. 

l.Z'Diamines ; Synthesis of hy reduction of 

2-niercapiO‘Q-oxypyrimidines. T. B. Johnson 
and A. W. Joyce. J. v^mer. Chem. Soc., 1916, 
38, 1854—1860. 

The reduction of O-oxypyrimidine-2-mepcaptan 
derivatives by sodium and alcohol has been 
found to furnish a practical method for the 
synthesis of the corresponding 1.3*diamines, and 
the authors describe the preparation in this way 
of ti'imethylenediamine from 0*oxypyriinidine*2- 
methylmercaptan and from 5-cthoxy-6-oxypyrim- 
idiae'2*ethylmeroaptan, of diamlnobutane from 
4-methyl-6-oxypyrmiidine-2-ethjj’lmercaptan and 
from 2-tluo*4*mcthyl-6*oxypyimidiae, of 1.3- 
diaminoisobutane from S-methyJ-O-oxypyrimidine- 
2-ethylmercaptaD, of l-azninO'S-methylaminO' 
propane from l-methyl*6“0xypyruuidine*2-ethyl- 
mercaptan, and of l-methylaminO'S'amlnobutane 
from 1 .4-dlmethyl-6-oxypyi*uiudine*2-etbylmepcap- 
tan. The oxypyrimidine derivatives are easily 
synthesised, audit is possible to preparefrom them 
mono-alkylated diamines difficult to obtain by 
any other method. — A. S. 

Acetylsalicylic acid ; Physical and chemical tests 

for . D. E. Tsakalotos. J. Pharm. Chim., 

1916, 14, 174—177. 

Aceitlsalicylic acid when heated Just to its 
melting point on an object glass, and allowed to 
solidify, crystallises in concentric rings. If heated 
to a somewhat higher temperature solidification 
is slow and a vitreous mass is formed. When 
acetvlsalicylic acid is maintained in a fused 
condition acetic acid is evolved and salicylo- 
salicylic acid is formed. For this reason an 
^curate determination of its melting point is 
impossible since this depends on the rate of heating. 
A solution of pure acetylsalicylic acid prepared 
rapidly by dissolving in alcohol and adding water, 
ives at first no reaction with dilute ferric (mloride. 
f the solution stands for some time before being 
tested, a violet coloration is produced. If the 
acid is heated just to its melting point and then 
dissolved, it gives an immediate intense violet 
coloration with ferric chloride. If it is heated 
a^ve its melting point and then dissolved in 
alcohol, water precipitates salicylosalicylic acid 
and ferric chloride gives a pale violet colour. 
Self’s vanadium reagent for saUcylic acid (this J., 
1916, 511) is more simply prepared by diMolving 
a ammonium vanadate in concentrated 

sulphuric acid, and adding water until the intensity 
of the orange colour begins to diminish ; the 
formaldehyde may be omitted. Solid acetyl- 
salicylic add with this reagent gives no result at 
first, but after a few' insiants a yellowish-green 
colour develops, changing to an intense green. 
If the acid is previously heated to its meltii^ 


point, it gives an intense green colour at once, 
while if previously heated above its melting point 
a deep green colour chaining instantly to brown 
is observed. — F. Sp. 

Arseno'compounds ; Aromafic XI. Mined 

arseno-compounds. P. Karrer. Ber., 1016, 49 
1648—1650. 

Uksymmetrical arseno-compounds are obtained 
by the interaction in solution of two symmetrical 
compounds according to the equation : — 

K.As : AsR-fR'A8 4-AsR'=2RAs : AsR^ 

Thus when 3.4.5.3'.4'.5'-hexa-aminoarsenoben- 
zene hydrochloride and 3.3'-diamino-4.4 -dihy. 
droxyarsenohenzene hydrochloride are rapidly 
heated to 80* C. in aqueous solution, and a lary’e 
exc^ of hydrochloric acid (sp.gr. 112) added, 
the mixed arseno-compound of the formula 
(OH)(NH,)C«H, As:As t’,H»(NH,)„3HCl, is pje. 
cipitated in bright yellow fiakes. The mixed 
arseno-compound obtained in a similar way 
from hexa-aminoarsenobenzene and tetra-amino- 
dimethyidiaminoarsenobenzene is also described. 

— G. F. M. 

Arsenobenzene derivatives ; Causes of the injuriom 

effects observed alter the injection of . j. 

Banysz. Comptes rend., 1916, 163, 246 — 24i®. 
The injurious effects sometimes produced by the 
injection of products containing the arsenobenzene 
group {e.g. neo- and novo -sal varsan) are due to 
vaso-dUatiOD and to the formation of a precipitate 
which clogs the capillaries. The mono- and di- 
sodium salts of tne arsenobenzene dcpivati>es 
are particularly liable to give precipitates in the 
presence of mineral salts, including sodium 
' chloride, but the precipitation may be retarded or 
' prevented by the presence of blood serum, sugar, 
or glycerol. Prolonged treatment with very dilute 
solutions is recommended. The di-sodium salts of 
the products are more active, and at the same 
time safer, than the neutral products. It is 
pointed out that the formation of a precipitate, 
manifested by the appearance of unpleasant 
symptoms within 6 hours altor the injeclLoii, is 
an essential factor in the therapeutical efficiency 
of the products. — W. P^ S. 

Hydrolysis of phenyl ethers and esters by meam oi 
the hydrochlorides of armiatic bases. Preparaim 
of anilides and their koTnolog^tes. Klemenc. 
See III. 

Behaviour of chromous salts towards acetylene, and 
the reducing action of salts of divalent chromium. 
Traube and Passarge. See VII. 

Action of hydrogen sulphide on dextrose. Schneider. 
See XVII. 

MethyJkeptenone as an insecticide. See XIXb. 

Petrographic microscope in analysis. Wright. See 
XXIII. 

Patents. 

Anhydrides of fatty acids ; Process of manufaduring 

. K. Goldschmidt and F. Spitzer, Essen, 

Genuanv, Assignors to General Chemical Co- 
New York. UA Pat. 1 J.95,205, Aug. 22, 1916. 
Date of appl., Oct. 29, "fw09. 

See Eng. Pat. 25,433 of I908 ; this J., 1910, 112- 

Anhydrides ; Manufadure of organic acid 

P. W. Jahn, Assignor to Gener^ (Themical Co.. 
New York. U.S. Pat. 1,195,227, Aug. 22, 1916. 
Bate of appl.. Mar. 27, 1909. 

See Eng. Pat. 5939 of 1910 ; this J., 1910, I22'. 

Xicoline; Process of extracting from green 

or uncured tobacco. H. Villiers -Stuart, Lisniore. 
Ireland. TJ.S. Pat. 1,196,184, Aug. 29, 1916' 
Bate of appl., May 9, 1913. 

See Eng. Pat. 20,347 of 1912 ; this J., 1913, 924. 
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jjnsatvraied hydrocarbons containing the conjugated 
bond ; Process lor the vurificalion oi - — . F E 
Matthews, Blackheath, and E. H. Strange' 
London. U.S. Pat. 1,196,359, Aug. 29, 19ie’ 
Date of appl.. Mar. ^6, 1915. 

SEK Eng. Pat. 6.997 of 1914 ; this J., 1915, 635. 

Unsaiurated hydrocarbons; Process for miritvinn 

. F. E. Matthews and E. TI. .Strange Fr 

Pat. 477,983, Mar. 11, 1915. 

See Eng. Pat. 6897 of 1914 ; this J., 1915, 635. 

Menthyl methylsalicylate ; Manufacture of 

New York Salesthyl Oorporation. Fr. Pat 
478,102, Mar. 20, 1915. 

See U.S. Pat. 1,133,832 of 1915 ; this J., 1915, 575. 

Benziminasolea containing the ethylamino group 
and their preparation. D. Maron. Fr Pat’ ■ 
478,299, Apr. 6, 1915. ' ‘ | 

See Eng. Pat. 1752 of 1915 ; this J., 1916, 197. ' 

l-N-Alkylnitrosaminoaryl-l-arsenic acids; Pre- 
paration of . Les Etabl, Poulenc freres, and 
K. J. Oechslin. Fr. Pat. 479,646, Dec. 28, 1914. 

See Eng. Pat. 22,.522 of 1914 ; this J., 1916, 657. 


XXI.-PHOTOGRAPHIC MATERIALS AND 

PROCESSES. I 

Collodion silver bromide emulsions. LupDO-Oramer ' 
KoU.-Zeit.s., 1916, 18, 18—20. Ohem.-Zeit., 1916! i 
40, Rep., 304. 


Colmr Vhot^raphy. N. Plerman, Newark, N.J. 

A MULTICOLOUR screen is composed of flexible 
and woven together in a regular pattern 

liicmrrihhl ^ “ •*''".fl«*thle transparent or trans- 
1?®]=.''’? the screen in a suitable 
The com *’^■1 solution, and drying off. 

aion.--B*T’s * "'‘th sensitive emul- 

Rontgm photography; Sensitive plate for 

Ihe same. H. Arnold, 
Charlottenburg, and M. Levy-Dorn, Berlin 
Demany. U.l. Pat. 1,195,432; Aug. 22, 1916 
Date of appl., 5[ar. 1, 1915. ” 

•Ser Eng. Pat. 2243 of 1915; this .T., 1916, .386. 

Photographs in colour and method of makina the 
antne. 1. (L Capstafl, Assignor to Eastman Kodak 

Aug M 1.106.080, 

Aug. ^9, 1016. Date of app!., Sept. 21, 1914. 

Sek Eng. Pat. 13,430 of 1915 ; this J., 1916, 907. 

Coloured images; Process for obtaining . Kine- 

Ma?. 1*3. 1915 °' America. Fr. Pat. 478,011, 

.See Eng. Pat. 3666 of 1915 ; this J., 1016, 73. 

V^^^oraphy a^ photography in 
®heinberg. Fr. Pat. 478,117, Mar. 

See Eng. Pat. 9929 of 1914; this J., 1915, 637. 


Un’ijke gelatin emulsions in which an increase 
in size of grain is accompanied by an increase in 
sensitiveness, collodion emulsions lose sensitiveness 
with increase of size of grain if digested tor some 
hours with an excess of ammonium bromide. 
It is advisable therefore to work with as small aii 
excess of bromide as possible and to wash the 
emulsions soon after preparation.— B. V. S 


Antimony toning of devel 
Phot. Rundsch., 1916 
1916, 40 , Rep., 304. 


of developed pictures. E. Strasser 
L, 1916, 53, 83—35, Chem.-Zeit. 


6y treatment of a bleached silver print with a 
0 o% solution of Schlippe’s salt (.sodium thio- 
antimonate) a stable red-brown tone is obtained 
with no alteration of gradation. Simultaneous or 
subsequent sulphide toning gives a colder brown 
tone. — B. V. iS. 


Piirograpbic microscope in analysis. Wright. See 
XXIII. 

Patents. 

Photographic transfer processes. F. W. Kent 
Clapham, and T. P. Middleton, Famham. Eng! 
Pat. 12,091, Aug. 21, 1915. 

The process described in Ei^. Pat. 29,816 of 1912 
Hhis J., 1914, 221) is extended and modilled. 
Paper to he used as base lor a transfer process is 
saturated with paraflin wax and the surface buffed 
with a rotary biush while the wax is still soft, 
une side of the paper is coated with a substratum 
solution of pyroxylin and then with a sensitised 
gelatin emulsion. By dissolving the pyroxylin in a 
mixture of alcohol and ethyl acetate or similar 
solvent containing a little water, a porous triable 
mm IS obtained which is sufficiently adherent to 
mtain the emulsion on the waxed paper, but aUows 
easy stripping. A description Is given cf an 
apparatus for waxing, buffing, substratum-coating, 
nd emulsion-coating in a continuous operation. 
Die surface to which the print is to be transferred 
‘S preferably prepared with a solution ot gelatin, 
or simUar water-soluble cement, instead 
o, V i “ solution of resin or rubber or similar 
substance as explained in the first patent. — B.V.S. 


Photography in colours. J. E. Thornton. Fr Pef 
478,928, June 6, 1915. 

See Eng. Pat. 13,711 of 1014 ; this J., 1915, 818. 

I Photographic images in colours ; Production oi 

i P. D. Brewster. Fr. Pat. 479,160, Jan. 21, 1915! 
i See Eng. Pat. 1073 of 1915 ; this J., 1916, ,329,' 

; Photographic developer. T. J. Brewster. Fr Pat 
; 479,66.5, .Sept. 4, 1915. 

; Sek Eng. Pat. 93,31 of 1915; this J., 1918 907 

I 

j XXra.-ANALYSIS. 

: Petrographic microscope in analysis. F. E. Wright 
J. Amcr. Chem. Soc., 1916, 38, 1647 — 1658. 

. It is possible with the aid of the petrographic 
I microscope to measure readily, and with sufficient 
I accuracy, the optical constants of crystal grains 
i measuring only 0 01 mm. in diameter, and the 
! author discusses briefly the application of the 
j instrument to chemical problems. It is possible 
I lor example, to identify any one of the pentose^ 

I and hexose-osazones by means of their optical 
' constants, even though only a few milligrams of 
J .substance is available. In the identifleation of 
I alkaloids, also, where chemical methods are iin- 
i satisfactory or difficidt to apply, the petrographic 
I microscope should prove of value. Other appli- 
: catious mentioned include the examination of 
baking and cleaning powders, abrasives, paints, 

: fertilLsers, cements, drugs, sugars, salt, and photo- 
: graphic developera. — A. S. 

- Hydrogen ions ; Use of solnlinns of borax and boric 
I acid in the colorimetric determination of the con- 

■ centralion of in sm water. S. Palitzsch. 

j Oomptes rend. Tiav. Ijal). Carlsberg, 1916, 11. 

I 199—211. . 

' Solutions of known concentration of hydrogen 
; ions, to serve as standards in colorimetr}-, may be 
! conveniently prepared from suitable proportions 
j of boric acid and borax, both of which can be 
I easily obtained sufficiently pure and stored for 
j long periods, in the crystalline form, without 
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change. Tlie author lias studied in particular 
preparation of solutions having pn between'‘^7 
and 9, ror use in testing tlie reaction of sea wafe« - 
during an Arctic expedition. Tlie values ot pj 
for mixtures of an .M ,/20 solution of borax and an^ 
M /.j solution of boric acid, in various proportion^ 
are given, and also the “ salt error ” for qiiauiiti€a \ 
of sodium cliloride up to S-.'i % when phenolphthifl-' 
ein, naphtholphthalein (see this J., 1910, 1178), 
neutral red is employed. — J. H. T<. * •. > 

Mdalft of the copjier-tin fjroup ; EleciroanalylicAL 

method for determimtion ana sep(fration of .. 

E. T*. .^hoch, B. J. Brown, and T. E. Phipps. 

.T. Amer. (’hem. See., 1910, 38, 1060—1681. -v 

Antimony, bismuth, copper, lead, tin, and cadnimtn. 
may be deposited quantitatively from hyd»x>chloric • 
ai'id electrolytes, if a suitable reducing ageptv 
e.p.y hydroxylaminc hydrochloride, is present & >- 
the solution and oxides of nitrogen or nitric acm^’ 
are alisen^'and the .same electrolytes may l>e ns^''’ 
to separafe the metals mentioned from each ot-h^; 
and from other jnetals of the copper-tin group 
the gi'adod potential method. The authors ii«.‘ 
the Sand -Fischer apparatus and clectrode.s (Sand, 
this J.. 1907, 490; 1908, 908; Fischer, FAektrd^-^, 
anal Schnclbmihodeyi), u'ith a special clamp whi^« 
allows either of the electrode.s to he removed 
replaced quickly wthout disturbing the other, an^ 
renders the apparatus more rigid, so that it is 
possible to rotate the stirrer at a speed of 800 ' 
revolutions per minute without loss of electrolyte 
by splashing. The electrolyte (loO — 200 c.c.) 
should be of such concentration as to give a deposit 
of at least 01 grm. of any constituent and a total 
for any single deposit not exceeding 0*07 grin., and 
2 gnus, of hydroxylamine hydrochloride is added 
to remove oxides of nitrogen and free chlorine. 
If arsenic is present, 3 grnis, of hydroxylamine 
hydrochloride is added, and the arsenic is removed 
by distillation in a current of hydrogen chloride. 
Bismuth, copper, and antimony are deposited 
together with the minimum electromotive force, 
then tin and lead together, and subsequently 
cadmium. Detailed descriptions are given of the 
determination of tin ; determination of copper ; 
separation of coi)per from tin ; detemiination of 
bismuth ; determination of antimony ; separation 
of antimony or bismuth from tin; determination 
of lead ; simultaneous deposition of lead and tin, 
and their separation ; .separathm of tin from 
cadmium ; separation of copper from antimony ; 
simultaneous deposition of copper and antimony 
in presence of lead ; simultaneous deposition of 
copper, bismuth, and antimony in pre.sence of tin 
or of tin and lead ; separation of bismuth from 
antimony ; simultaneous dopo.sition of copper and 
bismuth in presence of antimony ; separation of 
liismuth and copx>er by precipitation of the 
bismuth as phosphate. — A. 8. 

Silver; Eleclroatwlysia of with mhdions of 

silver chloride in ammonia. E. P. Schocli and 

F. M. Oawford. J. Amer. C’hem, Soc.. 1916, 

38, 1682— 1683. 

About 150 c.c. of solution containing from 0*16 
to 0-59 grm. of silver in the form of chloride 
dissolved in excess of ammonia and 20 grms. of 
ammonium chloride is electrolysed in the apparatus 
described in the preceding abstract. An initial 
current of 0-3.5 ampere is used, corresponding to 
a potential diffei-ence of 11 volts between the 
electrode.s, and the voltage is kept constant until 
the current drops to zero, and then allowed to 
rise gradually to 1-3 — 1*4 volts, and electrolysis 
continued for 25 — 30 mins. About 99*6% of the 
total silver is thus deposited; 3 grms. of crystal- 
lised oxalic acid is then added, the .solution is made 
slightly acid to litmus by means of concentratod 
hydrochloric acid, and electrolysis continued for 
20 mins, to deposit the last trac^ of silver. — A. S. 


^pid rmikod for determinaiion of sulphur in 

goa. Mylius and Huttner. iS'ee 11 a. ' 

Volumetric determination of hydrogen hy oxidfi!\(n^ 
with activated chlorate .^olutian. Removal of 

'' cffrbow monoxide by means of mercuric chronmiJ 
Hofmann. See IlA. 

Retardation by carbon monoxide of the oxidation of 
hydrogen in the chlorate pipette, a contribution Iq 
'■ the knowledge of contact poisons. Hofmann 
^ Schibated. See Ha. 

Sodium pyrogallate as a reagent forthe determinatm 
of oxygen. Shipley. See II .v. 

Detection of nickel in cobalt salts. Middleton anti 
, Miller. Sec VII. 

X)xidation of manganous to manganic sails bit 
nitrous acid. Prandtl. See VII. 

^Rehaviour of chromous salts towards acetylene, and 
/- the reducing action of salts of divalent chromium, 
y 'Traube and Passarge. See VIT. 

•'fjse of diphenylglyoxime as indicator in volumetric 
* > determination of nickel in iron and steel bu 
Frevcrl's •inethod. Kelly and Oonant. See X. 
fWolunudric determination of lead. Waddell SeeX. 
■ l^xaminaiionof Chinese tcood oil. Browne. 5ceXlI. 
Chemical and microscopical examination of leather. 

Seel and Sander. See XV. 
Determination of chromic o.vide in chromedanned 
leather. Hamb and Harv ey. See XV. 
Bcnzoyldihydromcihylketohhydrazine. a neiv Teageni 
for galactose. Von Braun. S'ci? XVIJ. 

Comparison of the bacterial count with ike sediment 
or dirt test of milk. Campbell. See XTXa. 
Origin of the. knmin nitrogen formed hy the acid 
hydrolysis of proteins. Hydrolysis in the presentt 
of carbohydrates and of aldehydes. Gotinei*. 
Ses XIXa. 

Analysis of mineral icaters hy volumetric methods. 
[Delermimtiion of magnesium.] Jensen. See 
XIXb. 

Determinatioyi of thiosulphate sttlpkur in b»ic- 
sulphur sohdio7is by iodine titration. Blumenthal 
and Averiti. See XIXb. 

Physical (f«fi chemical tests for acetyUaMcrjWe ooif?. 

Tsakalotos. See XX. 

Patents. 

Detecting and indicitlinq the presence and proporiir>n 
o f a gas mixed with atr or other gases ; .Apparatus 
for — — . H. R. Web.ster. Fr. Pat. 478.307, 
Apr. 13, 1915, 

See Kng. Pat. 9196 of 1914 ; this J., 1915, G39. 
A pparafus for and method of measuring the plasticUy 
of rtdjber and rubber mixings. Eng. Pat. I5,43f^. 
See XIV. 


Book Received. 

Gas CTiemtsts’ Summary, 1915. By A. Y. Hend- 
rickson. Published hy Walter King, 11. Bolt 
Court, Fleet Street, E.C. 216 pages. Price 3s. Oa. 
The appearance of this useful annual will be 
welcom^ by all those interested in the chemistry 
of gaseous fuels. It is divided into chapters as 
follows,— I. Carbonisation. II. Condensation, 
washing, purification, naphthalene and cyanogen 
extraction. III. Tar and ammonia. IV. Du 
and carburetted water-gas. V. Photometry a^a 
calorimetry. VI. Gaseous heating and ventilation- 
VII, Gas , analysis. VIII. Tests. IX. Miscel- 
laneous. A bibliography and subject and name 
indexes conclude volume. 



